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(54) ntlc: BENZOFURAN CARBOXAMiDES AND THEIR THERAPEUTIC USE 
(57) Abstract 

A compound of general formula (i) wherein Z is CO or CS; 
Ri represents alkoxy optionally substituted with one or more halo- 
gens, OH or tbioalkyl; R2 and R3 are the same or different and 
arc each H, R6. ORio. COR6, C(«NOR6)R6. allcyl-C(-NOR6)R6. 
alkyI-C(-NOH)R6. C(-NOH)R6. halogen. NRgRg, CF3. 04, CO2H, 
CO2RJ0. CONH2. CONHR6 or CON(R6)2; R4 itprcsents H, aiylalkyl. 
heteroarylalky], heterocycloalkyl, S(0)inRio or alkyl optionally sub- 
stituted with one or more substituents chosen from hydroxy, alkoxy, 
CO2R7, SO2NR11R12. (X>NRnRi2. CN, carbonyl oxygen, NR8R9, 
CX)Rio and S(0)iiR]o; R3 represents aryl, heteroaryl, hcterocyclo, 
aiylalkyl, heteroarylaikyl or heterocycloalkyl; in R4 and/or R5 the 
axyl/heteroaryl/heterocyclo portion is optionally substituted with one 

or raae substituents alkyl-Ru or R13; R^ represents Rio c^tionally substituted at any position with R 14; R? represents H. alkyl. arylalkyl, bet- 
eroaiylalkyl or heterocycloalkyl; Rg represents H, aryl, heteroaryl, heterocyclo, alkyl. cycloalkyl. arylalkyl. heteroarylaikyl, heterocycloalkyl, 
alkyk:arbonyl. alkoxycarbonyl. aiylsulphonyl, heteroarylsulphonyl, heterocyclosulphonyl, aiylcarbonyl. hctcroatylcarbonyl, hetcrocyclocar- 
bonyl or alkylsulphonyl; Rio icpmsents aJkyl, cycloalkyl. ajyj. hetproaiyI» heterocyclo. aiylalkyl, heteraaiylalkyl or heterocycloalkyl; R9, 
Rii and R 12 are the same or different and are each H or R|o; R|3 represents alkyl optionally substimted with halogen, alcoxy optionally 
substituted by halogen, aryl, heteroaiyl. belenM^cIo, hydroxy, aryloxy, hetcioaiyloxy, heteiocyclooxy, arylalkyloxy. heteroaiylalkyloxy. 
hcti^rocycloalkoxy, CO2R7. CONRnRw. SQ2NR11R12. halogen. -CN, -NRgR^ CORio. S(0)J(io or cariKMiyl oxygen; Ru represents OH, 
i^bonyl oxygen. ORio, NR8R9. CN. CO2H. CO2R10, CONtiRt2 or CORio; m is an integer of up to 2; and n represents 0.2, or a pharma- 
Ceutically acceptable salt thereof. 
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BENZQFURAN C ARBQXAMIDES AND THEIR THERAPEUTIC USE 
Field of the Invention 

The present invention relates to novel benzofiiran carboxamides and thioamides^ 
and to thdr formulation and use as pharmaceuticals. 
S Background of the Invention 

EP-A4)637S86 discloses benzofuran derivatives, including 4-carboxanudes, as 
acetylcholine esterase inhibitors. 

WO*A-9408962 (Sscioses benzofiiran analogues as fibrinogen receptor antagonists. 
WO*A-9203427 discloses benzofuran-2-cart}Oxamides, with a 3«substituent 
10 selected from hydroxy, acyloxy. alkoxy, optionally alkyl-substituted aminoalkoxy, 
aikyisulphonylamino, optionally alkyl-substituted aminoalkylsulphonyl or 
aiylsulphonylamino^ as a remedy for osteoporosis. 

EP-A-068S47S discloses benzofiiran-2«caiboxamides as anti-inflammatory agents. 
WO«A«9603399 discloses dihydrobenzofuran-4-carboxamides as inUbitors of 
15 phosphodiesterases. 

WO-A-9636624 (published 21.11.96; EP.A-0771794) discloses compounds of 
fiinnula Q) as defined bdow, of which some may be entided to a priority date earlier than 
20.05.96. In such compounds of earlier date, and with respect to formula CO- 
R, is optionally-substituted alkoxy; 
20 R, and R, are each H. optionally-substituted alkyi (e.g. cydoalkyl-substituted 

all^IX aiyl or heteroaiyl, alkanoyl, aikoxycarbonyi or CN; and 

R4 is 4-pyridyl optionally substituted at the 2 and 6 portions by alkyl, alko;^, 
COOH, alkanoyU aikoxycarbonyi, CF3, NH^, CN, NO, or halogen; and 
R5 is H, alkyl, cycloaikyl, aiyl. heteroaryl or araUcyl. 
25 Phosphodiesterases (PDE) and Tumour Necrosis Factor (TNF), their modes of 

actioa and the therapeutic utilities of inhibitors thereof are described in WO-A-9636595, 
WO-A-9636S96 and WO-A-963661 1, the contents of which are incoiporated herein by 
reference. The same documents c&sclose benzofiiran derivatives having utility as PDE and 
TNF inhibitors. 
30 Summary of the Invention 

Tlus invention is based on the discovery of novel compounds that can be used to 
treat disease states, for example disease states associated with proteins that mediate 
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cellular activity, for example by inhibiting tumour necrosis factor and/or by inhibiting 
phosphodiesterase IV. According to the invention, the novel compounds are of formula 
(i): 



5 



(i) 




wherein Z is CO or CS; 

R, represents aikoxy optionally substituted with one or more halogens, OH or 
thioalkyl; 

and R3 are the same or different and arc each H, R^ ORjo, COR^, C(=NOR^R^, 
allcyl-C(-NOR^)R,, alkyl-C(=NOH)R^, C(=NOH)R^ halogen, NR.R,, CF„ CN, COjH. 
COjRio. CONH2, CONHR« or CON(R^; 

R4 represents H, arylalkyi, heteroaiylalkyl, heterocycloalkyl, S(0)„R,o or alkyl 
optionally substituted with one or more substituents chosen from hydroxy, aUcoxy, CO3R7, 
SOaNRjjRjj, C0NR„R,2, CN, carbonyl oxygen, NRjR,, COR,o and S(0)^,o; 

R5 represents aryl, heteroaryl, heterocycio, aiylalkyl, heteroarylalkyl or 
heterocycloalkyl; 

in R4 and/or K^^ the aryl/heteroaryl/heterocyclo portion is optionally substituted 
with one or more subsdtuents allcyUR|3 or R|,; 

R« represents R|o optionaUy substituted at any position with (one or more) Rt4; 

R7 represents H, alkyl, cycloalkyi, arylalkyl, heteroarylalkyl or heterocycloalkyl; 

R, represents H, aryl, heteroaryl, heterocyclo, alkyl, cydoalkyl, arylalkyl» 
heteroarylalkyl, heterocycloalkyl, alkylcarbonyl, alkoxycarbonyU aiylsulphonyl, 
heteroarylsulphonyl, heterocyclosulphonyl, aiylcarbonyl, heteroarylcarbonyl^ 
heterocyclocarbonyl or alkylsulphonyl; 

R,o represents alkyl, cycloalkyl, aryl, heteroaryl, heterocyclo, arylalkyl, 
heteroarylalkyl or heterocycloalkyl; 

R9, Rii and are the same or different, and are each H or R^o; 
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Ri, represents all^l optionally substituted with halogen, alkoxy optionally 
substituted by halogen, aryl, heteroaryl» heterocyclo, hydroxy, aiyloxy, heteroaiyloxy, 
heterocydo xy, aiylalkyloxy, heteroarylalkyloxy, heterocycloalkyloxy, CO^, 
CONR|jR,2, SOiNR„Ri2, halogen. -CN, -NRgR^, COR,o» S(0)„R,o, or carbonyl oxygen; 

5 R,4 represents OH, ORjo, carbonyl oxygen, NRgR,, CN. CO^H, COJR,o, 

C0NR|iR|2 or CORn^ 

m represents 1-2; and 
n represents 0-2; 
and phannaceutically-acceptable salts. 

0 Combinadons of subsdtuents and/or variables are only permissible if such 

combinations result in stable compounds. 
Description of the Invention 

Suitable pharmaceudcally-acceptable salts are pharniaceutically*acceptable base 
salts and pharmaceuticaily-acceptable acid addition salts. Certain of the compounds of 

S formula (i) which contun an addic group form base salts. Suitable pharmaceutically* 
acceptable base salts include metal salts, such as alkali metal salts for example sodium 
salts, or organic amine salts such as that provided with ethylenediamine. 

Certain of the compounds of formula (i) which contain an amino group form acid 
addition salts. Suitable acid addition salts include pharmaceuttcally-acceptable inorganic 

0 salts such as the sulphate, nitrate, phosphate, borate, hydrochloride and hydrobromide and 
pharmaceutically-acceptable organic acid addition salts such as acetate, tartrate, maleate, 
citrate, succinate, benzoate, ascorbate, methanesulphate, a-ketoglutarate, a- 
gtycerophosphate and glucose- 1-phosphate. The phannaceutically-acceptable salts of the 
compounds of formula (i) are prepared using conventional procedures. 

5 It will be appreciated by those skilled in the art that some of the compounds of 

formula (i) may exist in more than one tautomeric form. This invention extends to all 
tautomeric forms. 

It will be appreciated that the compounds according to the invention can contain 
one or more asynunetrically substituted atoms. The presence of one or more of these 
D asynunetric centers in a compound of formula (i) can give rise to stereoisomers, and in 
each case the mvention is to be understood to extend to all such stereoisomers, including 
enantiomers, and diastereoisomers and mixtures including racemic mixtures thereof 
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When used herein the term allcyl whether used alone or when used as a part of 
another group includes straight and branched chain alkyl groups contiuning up to 6 atoms. 
Alkoxy means an alkyUO- group m which the alkyl group is as previously described. 
Aryloxy means an aryl-O- group in which the aryl group is as defined below. 
5 Heteroaiyloxy means a heteroaryl-O- group and heterocyclooxy means a heterocyclo-0- 
group in which the heteroaryl and heterocyclo group are as defined below. Aiylalkyloxy 
means an aiyl-alkyl-O- group. Heteroarylalkyloxy means a heteroaryi-alkyl-O group and 
heterocydoalkyloxy means a heterocyclo-alkyl-0* group. Alkylamino means an alkyl-N* 
group in which the alkyl group is as previously defined, arylamino means aryl-N- and 

10 heteroarylamino means an heteroaryl-N- group (aiyl and heteroatyl defined below). 
Thioalkyl means an alkyl-Sgroup. Cydoalkyi includes a non-aronuuic cyclic or multicyclic 
ring system of about 3 to 10 carbon atoms. The cyclic alkyl may optionally be partially 
unsaturated. Aryl indicates carbocydic radicals containing about 6 to 10 carbon atoms. 
ArylalkyI means an aiyl-alkylgroup wherein the aryl and alkyl are as described herein. 

IS Heteroaiylalkyl means a heteroaryl-alkyl group and heterocycioalkyi means a 
heterocydo-alkyl group. Alkylcarbonyl means an alkyl-CO- group in whidi the alkyl group 
is as previous^ described. Arylcarbonyl means an aryUCO* group in which the aryl group 
is as previously described. Heteroarylcarbonyl means a heteroaiyl^CO- group amd 
heterocydocarbonyl means a heterocyclo-CO- group. Arylsulphonyl means an aryl-SOj- 

20 group in which the aryl group is as previously described. Heteroaiylsulphonyl means a 
heteroaxyl-SOj- group and heterocyclosulphonyl means a heterocyclo-SO^- group. 
Alkoxycarbonyl means an alkyloxy-CO- group in which the alkoxy group is as previously 
described. Alkylsulphonyl means an alkyl-SOj- group in which the alkyl group is as 
previously described. Carbonyl o)qfgen means a -CO- group. It will be appreciated that a 

25 carbonyl oxygen can not be a substituent on an aryl or heteroaryl ring. Carbocyclic ring 
means about a 5 to about a 10 membered monocyclic or muiticydic ring system which may 
saturated or partially unsaturated. Heterocyclic ring means about a S to about a 10 
membered monocyclic or multicyclic ring system (which may be saturated or partially 
unsaturated) wherdn one or more of the atoms in the ring system is an element other than 

30 carbon chosen fipm amongst nitrogen, oxygen or sulphur atoms. Heteroaryl means about 
a 5 to about a 10 membered aromatic monocyclic or multicyclic hydrocarbon ring system 
in which one or more of the atoms in the ring system is an element other than carbon, 
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chosen from amongst nitrogen, oxygen or sulphur, if desired, a N atom may be in the form 
of anN-oxide. Hetero^do means about a S to about a 10 membered saturated or partially 
saturated monocyclic or multicyclic hydrocarbon ring system in which one or more of the 
atoms in the ring system is an element other than carbon, chosen from amongst nitrogen, 
S oxygen or sulphvu-. Halogen means fluorine, chlorine, bromine or iodine. 

Compounds of the invention are useM for the treatment of TNF mediated disease 
states. "TNF mediated (fisease or disease states" means any and all disease states in which 
TNF pla/s a role, either by production of TNF itself, or by TNF causing another cytokine 
to be released, such as but not limited to IL- 1 or IL-6. A disease state in which OL-l, for 

10 instance, is a msyor component, and vAiose production or action is exacerbated or secreted 
in re^nse to TNF, would therefore be considered a disease sute mediated by TNF. As 
TNF-p (also known as lymphotoxin) has close structural homology with TNF-a (also 
known as cachectin), and since each induces similar biologic responses and binds to the 
same cellular receptor, both TNF-a and TNF-p are considered to be inhibited by 

I S compounds of the present invention and thus are herein referred to collectively as "TNF" 
unless specifically indicated otherwise. 

This invention relates to a method for mediating or inhibiting the enzymatic activity 
or catalytic activity of PDE IV in a mammal in need thereof and for inhibiting the 
production of TNF in a mammal in need thereof, which comprises administering to said 

20 mammal an effective amount of a compound of Formula (t) or a pharmaceutically- 
acceptable salt thereof. 

PDE IV inhibitors are useful in the treatment of a variety of allergic and 
infiammalory diseases, including: asthma, chronic bronchitis, chronic obstructive airways 
disease^ atopic dennatitis, atopic eczema, urticaria, allergic rhinitis, allergic conjunaivitis, 

25 vernal conjunctivitis, inflammation of the eye, allergic responses in the eye, eosinophilic 
granuloma, psoriasis, Bechet's disease, erythematosis, anaphylactoid purpura nephritis, 
joint inflammation, arthritis, rheumatoid arthritis and other arthritic conditions such as 
rheumatoid spondylitis and osteoarthritis, septic shock, sepsis, ulcerative colitis, Crohn's 
disease, reperfiision injury of the myocardium and brairi, chronic glomerulonephritis, 

30 endotoxic shock and adult respiratory distress syndrome. In addition, PDE IV inhibitors 
are useful in the treatment of diabetes insipidus and conditions associated with cerebral 
metabolic inhibition, such as cerebral senility, senile dementia (Alzhdmer's disease). 
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memory impairment associated with Parkinson's disease, depression and multt*in£EU'ct 
demenda. PDE IV inhibitors are also usefiil in conditions ameliorated by neuroprotectant 
activity, such as cardiac arrest, stroke and intermittent claudication. PDE IV inhibitors 
may be usefid in the treatment of tardive dyskinesia, ischaemia and Huntingdon's disease. 
5 Additionally, PDE IV inhibitors could have utility as gastroprotectants. A spedal 
embodiment of the therapeutic methods of the present invention is the treatment of 
asthma. 

The viruses contemplated for treatment herein are those that produce TNF as a 

result of infection, or those whidi are sensitive to inhibition, such as by decreased 
10 replication, directly or indirectly, by the TNF inUbitors of Formula (i). Such viruses 

include, but are not limited to HIV-l, HIV-2 and fflV-3, cytomegalovirus (CMV), 

influenza, adenovirus and the Herpes group of viruses, such as, but not limited to. Herpes 

zasier and Herpes simplex. 

This invention more specifically relates to a method of treating a mammal, a£Bicted 
IS with a human immunodeficiency virus (HIV), which comprises administering to such 

manunal an effective TNF intubiting amount of a compound of Formula (i) or a 

pharmaceuticaUy-acceptable salt thereof 

The compounds of this invention may also be used in association with the 

veterinary treatment of aiumals, other than humans, in need of inhibition of TNF 
20 production. TNF mediated diseases for treatment, therapeutically or prophylactically, in 

animals include disease states such as those noted above, but in particular viral infections. 

Examples of such viruses include, but are not limited to feline immunodeficiency virus 

(F[V) or other retroviral infection sudi as equine infectious anaemia virus, caprine arthritis 

virus, visna virus, nuiedi virus and other lentiviruses. 
25 The compounds of this invention are also useful in treating parasite, yeast and 

iiingal infections, where such yeast and fungi are sensitive to upregulation by TNF or will 

elicit TNF production in vivo, A preferred disease state for treatm»it is fungal meningitis. 
Compounds of the invention may also suppress neurogenic inflamnuttion through 

elevation of cAMP in sensory neurones. They are, therefore, analgesic, anti-tussive and 
30 anti-hyperalgesic in inflammatory diseases associated with irritation and pain. 

The compounds of formula CO are preferably in pharmaceutically-accept^Ie form. 

By pharmaceutically-acceptable form is meant, inter alia^ of a pharmaceutically-acceptable 
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level of purity exciu<fing normal pharmaceutical additives such as diluents and carriers, and 
including no material considered toxic at normal dosage levels. A pharmaceutically- 
acceptable level of purity will generally be at least S0% excluding normal pharmaceutical 
additives, preferably 7S%» more preferably 90% and still more preferably 95%. 
S The invention further provides a process for the preparation of a compound of 

formula (i)» in which R| etc, m and n are as defined above. It will be appreciated that 
fimctional groups such as amino, hydroxyl or carboxyl groups present in the various 
compounds described below, and which it is desired to retain, may need to be in protected 
forms before any reaction is initiated. In such instances, removal of the protecting group 

10 may be the final step in a particular reaction sequence. Suitable protecting groups for such 
fonctionality will be apparent to those skilled in the art. For specific details, see Protective 
Groups in Organic Synthesis, Wiley Interscience, TW Greene. Thus the process for 
preparing compounds of formula (i) in which contains an -OH comprises deprotecting 
(for example by hydrogenolysis or hydrolysis) a compound of formula (i) in which R4 

1 S contains an ^propriate -OP wherein P represents a suitable protecting group (e.g. benzyl 
or acetyl). 

It will be appreciated that where a particular stereoisomer of formula (i) is 
required, this may be obtained by conventional resolution techniques such as high 
performance liquid chromatography or the synth^c processes herdn described m^ be 
20 performed using the appropriate homochirai starting material. 

A process for the preparation of a compound of formula 0) wherein Z is CO 
comprises reaction of an appropriate carbox^c acid of formula (ii) with a suitable amme 
of formula (iii) 
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wherein R,. represents R, as defined in relation to formula (i) or a group convertible to R^ 
and Ra^-Rsa, similarly represent R^-Rj or groups convertible to R2-R5 respectively; and 
thereafter, if required, converting any group R,. to R, and/or Rj, to R2 and/or Rj, to R, 
and/or R,. to R4 and/or R,, to R^; and thereafter, if required, converting any group R,, to 
5 Ri and/or Rj, to Rj and/or R3, to R3 and/or R^. to R^ and/or R5.to R5. The reaction of a 
carboxylic add of formula (i) with an amine of formula (iii) may be carried out under any 
suitable conditions known to those skilled in the art. Preferably, the reaction is carried out 
in the presence of a suitable base, for example an amine such as triethylanune, preferably 
in an appropriate solvent such as dichioromethane. In some cases a stronger base, such as 

10 sodium hydride, and a polar solvent such as dimethylformamide, will be required. 
Preferably, the carboxylic acid is converted into an add chloride, mixed anhydride or other 
activated intermediate prior to reaction with an amine of formula (iii), 

Carboxylic adds of formula (ja) and amines of formula (iii) are either commercially 
available, previously described compounds or are prepared u^ng standard procedures 

IS known to those skilled in the art. For example, a carboxylic acid of formula (ii) is 
conveniently prepared from an appropriate benzo&ran of formula (v), using standard 
procedures krx>wn to those skilled in the art. For example, a benzofiiran of formula (v) can 
be formulated to provide an aldehyde of formula (iv), which can then be oxidised to 
provide the correspondmg acid of formula (ii). Alternatively, a b^izofiiran of formula (v) 

20 can be bronunated to provide a bromide of formula (vi), which can then be converted into 
a carboxylic add of formula Cu), for example by organometat-catalysed carboxylation, such 
as palladium-cataiysed reaction. 
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15 A compound of fonnula (ia) may also be prepared by reaction of a carboxylic acid 

of fonnula (ii) with an amine (ui) to provide a compound of fonnula (ia) in which is 
H, followed by reaction with an agent K4^Y (vii) in which Y is a suitable leaving group 
sudi as a halogoi. The first reaction can be carried out as described above. Preferably, the 
carboxylic acid is converted into an acid chloride, mixed anhydride or other activated 

20 intermediate prior to reaction with the amine (iii). The reaction with agent (vii) may be 
carried out under any suitable conditions known to those skilled in the art. It may be 
carried out in the presence of a suitable base, e.g. sodium hydride, preferably in an 
appropriate solvent such as dimethylformamide. Agents (vii) are known or commercially 
available, or are prepared using standard procedures known to those skilled in the art, 

25 Such compounds include alkylating agents such as propyl bromide, acylating agents such 
as benzoyl chloride and sulphonylating agents such as methanesulphonyl chloride. 

Compounds of formula (i) may also be prepared by interconversion of other 
compounds of fonnula (i)- For example, a compound in which R4 contains an alkoxy 
group may be prepared by appropriate alkylation of a compound in which R4 contains a 

30 hydroxy group. Compounds of formula (i) in which Z is CS may be prepared from 
compounds of fonnula (i) in which Z is CO using any appropriate conditions known to 
those skilled in the art, for example by using Lawesson's reagent. 
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By way of further example, compounds in which and/or R3 contain an oxime 
may be prepared from compounds in which and/or R, contain a carbonyl group. This 
transformation may be earned out using any appropriate standard conditions known to 
those dolled in the art. Compounds of formula (i) in which R2 and/or R3 contain a carbonyl 
S group may be reduced using standard conditions known to those skilled in the art (for 
example with sodium borohydride in an appropriate solvent) to provide compounds in 
wfaidi Ki and/or R3 contains an alcohol group. Compounds in which Rj and/or R, is alkyi 
may be prepared by reduction of compounds in which Rj and/or R3 is CO-alkyl using 
standard conditions known to those skilled in the art (for example hydrazine hydrate in the 

10 presence of a suitable base in an appropriate solvent). Other transformations may be 
carried out on con^)ounds of formula (i) in which Rj and/or Rj contains a carbonyl group. 
Such transformations include, but are not limited to, reductive amination and alkylation. 
Compounds in which Rj or Ky contains a CO-alkyl, CO-aryl, CO-heteroaryl, CO-alkylaiyl. 
CO-alkylheterocyclo or CO-alkylheteroaryl group may be prepared from compounds in 

1 S wluch R2 and Ky contain a CN group by addition of a suitable organometallic reagent (such 
as a Grignard reagent). Any of the above transformations may be carried out either at the 
end of the synthesis or on an appropriate intermediate. 

A compound of formula CO or where appropriate a pharmaceutically-acceptable 
salt thereof and/or a pharmaceutically-acceptable solvate thereof, may be administered per 

20 se or, preferably, as a pharmaceutical composition also comprising a pharmaceuticaily- 
acceptable carrier. 

Accordingly, the present invention provides a pharmaceutical composition 
comprising a compound of fomnula (i) or where appropriate a pharmaceutically-acceptable 
salt thereof and/or a pharmaceutically-acceptable solvate thereof^ and a pharmaceuticaUy- 

25 acceptable carrier. 

The acdve compound may be formulated for administration by any suitable route, 
the preferred route depending upon the disorder for wMch treatment is required, and is 
preferably in unit dosage form or in a form that a human patient nuiy administer to Mmself 
in a single dosage. Advantageously, the composition is ^Aiitable for oral, rectal, topical, 

30 parenteral admiiustration or through the respiratory tract. Preparations may be designed 
to give slow release of the active ingredient. 
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The term parenteral as used herein includes subcutaneous injections, intravenous, 
intramuscular, intrastemal injection or infusion techniques. In addition to the treatment of 
warm-blooded animals such as mice, rats, horses, cattle, sheep, dogs, cats, etc, the 
compounds of the invention are effective in the treatment of humans. 
5 The compositions of the invention may be in the form of tablets, capsules, sachets, 

vials, powders, granules, lozenges, suppositories, reconstitutabie powders, or liquid 
preparations such as oral or sterile parenteral solutions or suspensions. Topical 
formulations are also envisaged where appropriate. 

In order to obtain consistency of administration it is preferred that a composition 
10 of the invention is in the form of a unit dose. 

Unit dose presentation forms for oral administration may be tablets and capsules 
and may contain conventional excipients such as binding agents, for example syrup, acacia, 
gelatin, sorbitol, tragacanth, or polyvinylpyrrolidone; fillers for example microcxystalline 
cellulose, lactose, sugar, maize-starch, calchim phosphate, sorbitol or glycine; tabletting 
15 lubricants, for example magnesium stearate; disintegrants, for example starch, 
polyvinylpyrrolidone, sodium starch glycollate or microcrystalline cellulose; or 
pharmaceutically-acceptable wetting agents such as sodium lauryl sulphate. 

The solid oral compositions may be prepared by conventional methods of blending, 
filling, tabletting or the like. Repeated blending operations may be used to distribute the 
20 active agent throughout those compoations employing large quantities of fillers. 

Such operations are of course conventional in the art. The tablets may be coated 
according to methods wdl known in normal pharmaceutical practice, in particular with an 
enteric coating. 

Oral Uquid preparations may be in the form o^ for ecample, emulsions, syrups or 
25 dbdrs, or may be presented as a dry product for reconstitution with water or other suitable 
vducle before use. Such liquid preparations may contain conventional additives such as 
suspending agents, for example sorbitol, syrup, methyl cellulose, gelatin, 
hydroxyethylceOulose, carboxymethylcdlulose, aluminium stearate gel, hydrogenated 
ecfible fits; emulsifying agents, for example lecithin, sorbitan monooleate, or acacia, non- 
30 aqueous vehicles (which may include edible oils), for example abnond oil, fiactionated 
coconut oil, oily esters such as esters of glycerine, propylene glycol, or ethyl alcohol; 
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preservatives, for example methyl or propyl p-hydroxybenzoate or sorbic acid; and if 
desired conventional flavouring or colouring agents. 

Compo»tions may also suitably be presented for administration to the respiratory 
tract as a snufT or an aerosol or solution for a nebuliser, or as a raicrofine powder for 
5 insufflation, alone or in combination with an inert carrier such as lactose. In such a case 
the particles of active compound suitably have diameters of less than SO ^m« such as from 
O.l to SO ^m, preferably less than 10 }im, for example from 1 to 10 ^m, I to 5 ^m or from 
2 to S ^m. Where appropriate, small amoxmts of other anti-asthmatics and bronchodilators 
for example sympathomimetic amines such as isoprenaline, isoetharine, salbutamol, 
10 phenylephrine and ephedrine; corticosteroids such as prednisolone and adrenal stimulants 
such as ACTH may be included. 

For parenteral administration, fluid unit dosage forms are prepared utilizing the 
compound and a sterile vehicle, and, depending on the concentration used, can be either 
suspended or dissolved in the vehicle. In preparing solutions the compound can be 
15 dissolved in water for injection and filter sterilised before filling into a suitable vial or 
ampoule and sealing. 

Advantageously, adjuvants such as local anaesthetic, a preservative and buffering 
agents can be dissolved in the vehicle. To enhance the stability, the composition can be 
frozen after filling into the vial and the water removed under vacuum. Parenteral 
20 suspensions are prepared in substantially the same manner, except that the compound is 
suspended in the vehicle instead of being dissolved, and sterilisation cannot be 
accomplished by filtration. The compound can be sterilised by exposure to ethylene oxide 
before suspending in the sterile vehicle. Advantageously, a sur&ctant or wetting agent is 
included in the composition to facilitate uniform distribution of the compound. 
25 The compositions may contain from 0. 1% to 99% by weight, preferably from 10- 

60% by weight, of the active material, depending on the method of administration. 

Compounds of formula (i)> or if appropriate a pharmaceutically-acceptable salt 
thereof and/or a pharmaceuucally-accept^le solvate thereof, may also be administered as 
a topical formuladon in combination with conventional topical excipients. 
30 Topical formulations may be presented as, for instance, ointments, creams or 

lotions, impregnated dressings, gels, gel sticks, spray and aerosols, and may contain 
appropriate conventional additives such as preservatives, solvents to assist drug 
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penetration and emollients in ointments and creams. The formulations may contain 
compatible conventional carriers, such as cream or ointment bases and ethanol or oleyl 
alcohol for lotions. 

Suitable cream, lotion, gel, stick, ointment, spray or aerosol formulations that may 
5 be used for compounds of formula (i) or if appropriate a phannaceutically-acceptable salt 
thereof are conventional formulations well known in the art, for example, as described in 
standard text books such as Harry's Cosmeticology published by Leonard Hill Books, 
Remington's Pharmaceutical Sciences, and the British and US Pharmacopodas. 

Suitably, the compound of formula (i), or if appropriate a pharmaceutically- 
10 acceptable salt thereof; will comprise from about 0.5 to 20% by weight of the formulation, 
fevourably from about 1 to 10%^ for example 2 to 5%. 

The dose of the compound used in the treatment of the invention will vary in the 
usual way with the seriousness of the disorders, the weight of the sufiferer, and the relative 
efficacy of the compound. However, as a general guide suitable unit doses may be 0.1 to 
15 lOOOmg, such as 0.5 to 200, 0.5 to 100 or 0.5 to lOmg, for example 0.5, 1, 2. 3, 4 or 5nig; 
and such unit doses may be administered more than once a day, for example 2, 3, 4, 5 or 
6 times a day, but preferably 1 or 2 times per day, so that the total daily dosage for a 70kg 
adult is in the range of about 0. 1 to lOOOmg, that is in the range of about 0.001 to 20 
rag/kg/day, such as 0,007 to 3, 0.007 to 1 .4. 0.007 to 0. 14 or 0.01 to 0.5mg/kg/day. for 
20 example 0.01, 0,02, 0.04, 0,05. 0.06, 0.08, 0. 1 or 0.2 mg/kg/day, and sudi therapy may 
extend for a number of weeks or months. 

When used her^ the term '*pharmaceutically-acceptable" encompasses materials 
suitable for both human and veterinary use. 

The following Examples illustrate the invention. 
25 Intermediate 1 2-Acetyl-7-methoxybeiizofuranH4-carbonyl chloride 

2-AcetyU7-methoxybenzofiiran-4-carboxyUc acid (0.12g) was suspended in 
anhydrous dichloromethane (4inl) at room temperature under nitrogen and oxalyl chloride 
(0. 1ml) added fi)liowed by 3 drops of iV.iV^imethylformanude. Evaporation in vacuo after 
2 hours afforded the title compound as a yellow solid (-0.5g). 
30 TLCRfO,60(50%cthyl acetate in hexane) 
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Intermediate 2 2-Acetyl-7'mcthDxybcnzofuran-4-carboxylic acid 

A mixture of 2-acetyl-4-bromo-7-inethoxybenzofuran (5g), triphenylphosphine 
(98mgX bis(triphenylpho5phine)pailadium(II)chloride (261 mg), thethylamine (2.85m]) and 
water (Iml) in tetrahyro&ran (2SniI) was purged with carbon monoxide gas in a Parr 

5 pressure reactor at I lOpsi. This was heated to 1 10*C (pressure now 220psi) and left for 
a week. On cooling and release of pressure the mixture was dissolved in 50% 
(fichloromethane-water (200nrU) and taken to pH12 using aqueous sodium hydroxide(lM). 
The separated aqueous phase was acidified to pHl using dilute hydrochloric acid(lM) and 
the resultant slurry extracted with dichloromethane (3xI00mI) then ethyl acetate (100ml). 

10 These combined organic extracts were dried over magnesium sulphate, filtered and 
evaporated in vacuo to afford a yellow solid (2.58g). 
TLC Rf 0.61 (ethyl acetate) 

Intermediate 3 2-AcctyM-bromo-7-mcthoxybcn2oruran 

A solution of bromine (5.5mi) in methanol (100ml) was added dropwise to a 

15 suspension of 2-acctyl-7-methoxyben2ofijran (20g) in methanol (300mi) at 0"C. The ice 
bath was removed inmiediately and the mbcture allowed to warm to room temperature. 
After 1 hour conversion was incomplete, so further bromine (0.75ml) in methanol (25ml) 
was added and the mixture stirred overnight. The reaction was quenched using aqueous 
sodium metabisulphite solution (300ml) producing a precipitate that was filtered off and 

20 dried in vacuo to afiford a brown solid (1 7.4g). 
TLC Rf 0.90 (ethyl acetate) 

Intermediate 4 2-Ethyl-7-niethoxybenzofuran-4-carboxylic acid 

2-Methyl-2-butenc (9g) was added to a solution of 2-ethyl-7- 
methoxybenzofiirancarboxaldehyde (5g) in 2-methyI«2-propanol (12Sml), A solution of 

25 sodium dihydrogen phosphate monohydrate (20.7g) in water (15ml) was added, followed 
by sodium chlorite (1 1.05g). The resultant heterogeneous mixture was stirred vigorously 
for 30 minutes and then cUluted with water ( 125nil). The mixture was adjusted to pH 4 by 
the addition of 2M hydrochloric acid. The mbcture was extracted with ethyl acetate 
(3x200ml) and the combined organic extracts were washed with water (2x200ml). The 

30 organic sohttion was concentrated to about lOOml and then cooled to lO^C. The resultant 
precipitate was collected by filtration and dried at 50 ''C in vacuo to afford a beige solid 
(4g). 
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mp215-216''C 

The following compound was prepared using the above procedure. 
Intermediate S 2-[H2,2-Diinethylpropyl)]-7-methoxybenzofuran-4*carbozylic 
acid 

5 Prepared from 2-[l-(2»2-dimethyipropyl)]-7-methoxybenzofviran^-carboxaldehyde 

(2.14g). The title compound (1.8 Ig) was obtained as a pale yellow solid, 
mp 173-174X 

Intermediate 6 4-Amino-3-chloropyridiBe 

A sohition of 4-aniinopyricfine (4.0g) in concentrated hydrochloric add (50ml) was 
10 treated at 80-85''C with an aqueous solution of hydrogen peroxide (13.5% w/v). The 
solution was cooled to O^'C. After 30 minutes, the solution was carefully treated with an 
aqueous sodium hydroxide solution (SO%w/v) maintaining the temperature below 1S"C. 
The white solid produced was obtained by filtration and air dried to afford a wiute solid 
(4.9g). 

15 0.36 (ethyl acetate), 
mp 65-67'C. 

Intermediate 7 4rAr-(Propylamino)pyridine 

4-Aminopyridine (0.499g) and propionaldehyde (0.5g) in dichloromethane (50ml) 
under an inert atmosphere were stirred at ambient temperature for 1.5 hours. Sodium 

20 triacetoxyborol^dride (2.7g) was added and left overnight. The reaction mixture was 
wadied with aqueous sodium bicaibonate (2x40ml) and extracted into dilute hydrochloric 
add (2x40ml). These acidic extracts were basified using potassium hydroxide pellets and 
extracted into dichloromethane (2x80ml). The combined organic extracts were dried over 
anhydrous magnesium sulphate, filtered and evaporated in vacuo to yield an oily residue 

25 (0,1 Ig). 

TLC Rf 0.49 (10%methanol in ethyl acetate). 

Intermediate 8 2-Ethyl-7-methoxy<4*N-(3-carboethoxyphenyl)benzoruran 
carboxamidc 

2*Ethyl-7-methoxybenzofiiran-4-carbonyl chloride (l.Og) was added to a solution 
30 of ethyl S-aminobenzoate (0.72g) in dichloromethane (30ml) at room temperature under 
an inert atmosphere and the reaction mixture stirred at room temperature overnight. The 
nnxture was poured into dilute aqueous hydrochloric acid and extracted with ethyl aceute 
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(2 X SOmO> The combined organic extracts were washed with water (SOnril), brine (SOml), 
dried (magnesium sulphate) and evaporated in vacuo to yield the title compound (1.39g) 
as a white solid, 
mp 159-16 rc. 

S The following compound was prepared according to the above procedure: 

Intermediate 9 2*£thyl'7-methoxy*4-N'-(4-carboethoxyphenyl)benzofuran 
carboxamide 

Prq>ared from 2-ethyl-7-methoxybenzofijran-4-carbonyl chloride (1.3g) and ethyl 
4*anunobenzoate (l.Og) to yield the title compound (0.76g) as a white solid. 
10 TLC Rf 0.18 (25% ethyl acetate in hexane) 

Intermediate 10 2-'[l-(2,2-Dimethylpropyl)]-7-methoxybenzofuran*4- 
carboxaldehyde 

Phosphonis oxychloride (1.64mi) was added dropwise to DMF (1ml) at O^'C under 
nitrogen and st'ured for 10 minutes. A solution of 2-[l-(2,2-dimcthylpropyl)]-7- 

15 methoxybenzofiiran (1.92g) in DMF (3.5ml) was then added. A pale yellow solid formed 
and the reaction mixture was heated to lOC^C for 2h. Tlie reaction mxture was allowed 
to cool to room temperature overnight. A solution of 50% aqueous sodium acetate 
trihydrate (20ml) was added cautiously and the resultant mixture was extracted with 
MTBE (3 X 25ml). The combined orgaxuc phases were washed with water (2 x 20ml), 

20 saturated aqueous sodium hydrogen carbonate solution (20ml) and brine (30ml). The 
solution was dried (magnesium sulphate) and concentrated in vacuo to provide the title 
compound (2. 14g) as a light brown oil. 
TLC Rf 0.25 (5% ethyl acetate in hexane) 

Intermediate 11 2*[ 1*(2,2-Dimethy lpropyl)]-7*methoxybenzof uran 

25 Sodium hydroxide (2.S9g) was added to a solution of o-vanilUn (lOg) in ethanol 

(230ml) at 40°C. After 10 minutes, l-bromopinacolone (9.7ml) was added and the 
resultant mixture was heated at 60"C for 4h then at reflux for a further 4h. The reaction 
mixture was cooled to room temperature and then concentrated in vacuo. The residue 
was partitioned between ethyl acetate (lOOml) and 0.2% aqueous sodium hydroxide 

30 soludon (lOOml). The aqueous layer was extracted with ethyl acetate ( 2 x 75ml) and the 
combined organic extracts were washed with water (100ml) and brine (lOOml). The 
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solution was dried (magnesium sulphate) and concentrated in vacuo to furnish 2*[l-(2,2- 
diinethyl-l-oxopropyl)]-7-methoxybenzofuran as a brown oil. 

Hydrazine hydrate (3.2iti1) was added to a surred suspension of 2-[N(2,2•dimethyl- 
l-oxop^opyl)]-7-methoxyben2o£u^an (3.0g) in ethylene glycol (38ml). The reaction 

5 mixture was heated to 6S**C for Ih, then heated at reflux for 1.7Sh to afford a yellow 
solution. After cooling to room temperature, water (50ml) was added and the mixture 
extracted with dicMoromethane (3 x 50ml). The combined organic extracts were washed 
with 2M aqueous hydrochloric acid (ISml), water (3 x 20ml) and brine SOml). The 
solution was dried (magnesium sulphate) and concentrated in vacuo. Purification by 

10 column chromatography on silica, eluting with S% ethyl acetate in hexane yielded the title 
compound (l.92g) as a colourless oil. 
TLC Rf 0.35 (5% ethyl achate in hexane) 

Intermediate 12 2*Ethyl-7-methoxybciizofuran-4«carbonyl chloride 

2-Ediyl-7-medioxybenzDfiiran-4-caiboxyiic add (4.05g) was heated in dry toluene 
15 (100ml) with thionyl chloride (14ml) under nitrogen at 90"C for 2h. The solution was 
evaporated to dryness in vacuo and azeotroped with diy toluene (2 x SOml) to afford the 
title coiiq)Ound (4.4g) as an ofif-white solid, 
mp 100.102*C 

Intermediate 13 Methyl 7-methoxybeiizofuran-2-carboxylate 
20 7-McthoxybenzofiirBn-2-carboxylic acid (lOg) and methanol (llOnd) were 

comlnned under nitrogen and cooled to 0*^0. Acetyl chloride (1 1ml) was then added and 
stirring continued for 18h. Removal of the solvent afforded an off-white crystalline solid 
(10.7g) 

TLC Rf 0.94 (10% methanol in dichloromethane) 

25 Intermediate 14 Methyl 4-rormyt7-methoxybenzofuran-2-€arboxyiate 

To a suspension of Intermediate 13 (Ig) in dichloromethane (14ml) at O'^C was 
added titanium tetrachloride (IM solution in dichloromethane, SJml) followed by 
dicfaloromethyi mediyl ether (0.44m]) as a solution in dichloromethane (3ml). The reaction 
was slowly warmed to room temperature then heated to 35*C for 18h. Upon cooling, the 

30 reaction was poured into ice-water and the aqueous phase extracted with dichloromethane. 
The combined organics were washed with water, dried and concentrated to afford a biscuit 
coloured solid (0.97g). 
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TLC 1^0.36 (10% methanol in dichloromethane) 

Intermediate IS Methyl 4*carboxy*7-methoxybcnzofuran*2-carboxylate 

To a stirred siispen^on of Intermediate 14 (0.97g) in t-butanol (I ISml) was added 
2HnethyI*2'-butene (3ml) followed by sodium phosphate (5.7g in 28mi water) and sodium 
S chlorite (3.74g in 2Sml water). Stirring was continued for 4h, the reacuon solution 
concentrated and partitioned between ethyl acetate and 10% aqueous hydrochloric add 
sokition. The organics were dried and concentrated to give a beige solid. Purification by 
trituration with ether afiforded a pale yellow solid (0.62g). 
TLC 0.64 (10% methanol in dichloromethane) 
10 Intermediate 16 7-Methoxy-2-methoxycarbonylbenzofuran-4-carbonyl 

chloride 

Intermediate IS (0.62g) was heated in dry toluene (23ml) with thionyl chloride 
(2ml) under nitrogen at 90**C for 2h. The solution was evaporated to dryness in vacuo and 
azeotroped with dry toluene (2 x SOml) to aSbrd the title compound (0.5 Ig) as a pale 
IS brown solid. 

TLC Rf 0,0 (10% methanol in dichloromethane) 

Intermediate 17 2-(I-(t-Butyldimethylsilyloxy)iminoethyl)-7-methoxy*4-[N- 
(395*dichloropyrid-4«yl)]benzofurancarboxamtde 
To a solution of 2-acetyl-7-methoxy-4-[A^-(3,5-dichloropyrid-4- 

20 yl)]benzofurancarboxamide (O.Sg) in toluene (SOmi) was added 0-(/* 
butyldimethyl»lyl)hydroxylamine (0.39g). The reaction mbcture was heated under a 
lutrogen atmospho-e under Dean Stark conditions for 3 days then left stirring at room 
temperature for 2 days. The reaction mbaure was concentrated to dryness ^ving the 
crude product. Purification by flash chromatography on silica eluting with 50% ethyl 

2S acetate in hexane afforded a white solid (0.22g). 
TLC Rf 0.53 (50% ethyl acetate in hexane) 

Intermediate 18 2-l(Fyridin-4-yl)carbonyll-7-methoxybenzofuran-4-carbonyl 
chloride hydrochloride 
The title compound was prepared in a similar marmer to Intermediate 1 . 
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Intgrnnidiate 19 7-Mcthoxy-2-l(pyridin-4.yl)carlKinyllbcnzoftiniii-4-cart 
add 

2-[(Pyridin-4-yl)carbonyl]-4-broTno-7-nicthoxyben2ofuran (3.3g), 
triphenylphosphine (Ig), bis(triphenylphosphine)paUadiuin (11) chloride (0.47g). 

5 triethylamine (14ml). tctrahydrofuran (1 50ml) and HjO (57ml) were combined in a Parr 
pressure reartor. The vessel was purged with carbon monoxide, charge to ISOpsi with 
carbon monoxide and then heated to 80*C with stirring for 3 days. On cooling and release 
of pressure the tetrahydrofuran was removed in vacuo The remaining aqueous mixture 
was bastfied to pH14 with IN NaOH solution (250ml) and washed with ethyl aceUte 

10 (200ml). The aqueous layer was then acidified to pH5 with acetic acid under ice bath 
cooling. The resulting precipitate was collected by filtration and dried to give a beige solid 
(2.97g). 

M.S. M+H observed 

The following Intermediate was prepared by a similar procedure. 
1 5 Intermediate 20 7-Methoxy-2.(2-thiazoIocarbonyI)ben2of uran-4-carboxylic 

acid 

The title compound was obtained as a cream solid (625 mg). 
M.S. [M+H] observed 

Intermediate 21 4-Bromo-7-mcthoxy-2-l(pyridin-4-yl)carbonyllbenzofuran 

20 Bromine (0.02mO was added to a mbcture of 2-[(pyridin-4-yl)carbonyl]-7-mcthoxy 

benzofviran (O.lg) in methanol (7ml) under a nitrogen atmosphere cooled to -78^C. The 
reaction mbcture was allowed to warm to room temperature over 2.5hrs. The reaction was 
then diluted with ethyl acetate (40mlX washed with 5% sodium metabisulfite solution 
(2x20ml), saturated sodium bicarbonate solution (40mi), dried over MgSO^ and 

25 concentrated to dryness to aflTord a pale yellow soUd (0.05g) as a 2:1 mbcture of 
produrtrstarting material by nmr. 
TLC Rf 0.65 (10% methanol in ethyl acetate) 

Intermediate 22 4-Bromo-7*methoxy-2-(2-thiazolocarbonyl)benzofuran 

A stirred solution of 7-methoxy-2-(2-thia2olocarbonyl)benzofiiran (3.09g) in 
30 methanol (160ml) was cooled to O^C under an inert atmosphere and bromine (0.61ml) 
added dropwise. Stirring was continued for l&h at room temperature and the solvent was 
then removed in vacuo. The residue was partitioned between 5N potassium 
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hydroxide(60iniys% sodium metabisutfite (200ml) and ethyl acetate (lOOmi). The 
aqueous phase was extracted with ethyl acetate(3 x 6QinlX dried (magnesium sulphate) and 
concentrated in vacuo to give the tide compound as a beige solid (2.83g). 
TLC Rf O.SS (30% ethyl acetate in hexane) 
S Intermediate 23 7*Methoxy-2-((pyridln-4*yl)carbonyl]benzofuran 

4-(Bromoacetyl)pyridine hydrobromide (5g) and a*vanillin (2. 1 Ig) were reaaed 
in a similar manner to Intermediate 1 1 to give the title compound as a yellow solid (0.95g). 
TLC Rf 0.53 (ethyl acetate) 

Intermediate 24 7-Methoxy-2*(2-*thiazolocarbonyI)benzofuran 

10 To a stirred solution of ^vanillin (2.95g) in ethanol (70ml) at SS^'C was added 

sodium hydroxide (1.7g) and stirring continued for 10 minutes. 2-Bromoacetylthiazole 
hydrobromide (5.57g) was then added portionwise and heating was continued for 5h. The 
solution was allowed to cool and concentrated in vacuo. The residue was partitioned 
between water (200ni]) and ethyl acetate (100ml) and extracted with ethyl acetate 

15 (3x70nd)» the combined organic phases were dried over magnesium sulphate and 
concentrated in vacuo to ^ve a brown solid. Purification by flash chromatography on 
afica dudng with 50% ethyl acetate in hexane gave the title compound as orange needles 
(3.09g). 

TLC Rf 0.55 (50% ethyl acetate in hexane) 
20 Intermediate 25 4*(Bromoacetyi)pyridine hydrobromide 

4-Ace^pyridine (lOg) was combined with 48% HBr solution (I8ml) and heated 
to 70''C. Bromine (4.7m]) dissolved in 48% HBr solution (SmI) was then added 
dropwise and heating then continued for 2.5hrs. The prectpttate wluch had formed was 
coOected by filtration, wadied 1:1 methanol:h&cane (20ml) and dried to pve a cream 
25 sofid (19.Sg) as 2:1 nuxture of product:starting material by nmr. 
mp I70.I72*C 

The following Intermediate was prepared in a similar manner. 
Intermediate 26 2-Bronioacetytthiazole hydrobromide 

The title compound was obtained as a pale yellow solid (S.57g). 
30 >H NMR (d«-DMSO) 6 S.OO (2H, CH,), 8.2 (IH. aromatic), 8.4 (IH, aromatic). 
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Intermediate 27 4-Nitroplienyl 7-inethoxy-2-(2-thia2oiocarbonyl)-benzofuran- 
4-carboxylate 

To a stirred solution of 7-methoxy-2-(2-thia2oiocart>onyl)beiuofuran-4-carboxylic 
acid (625ing) in dichloromethane (40ml) were added l-(3-dimethylanunopropyl)-3- 
5 ethylcarbodiinude hydrochloride (593 mg), 4-niirophcnol (430mg) and 4- 
dimethyhuninopyridine (catalytic amount). Stirring was continued for 20h, then the 
precipitate was filtered off, washed with dichloromethane and dried in vacuo to give the 
title compound as a white solid (720mg). 

^H NMR (CDCy 6 4.2 (3H. OCH;), 7.1(1H, aromatic), 7.6(2H, aromatic), 7.8(1H, 
10 aromatic), 8.2(IH. aromatic), 8.3(1H, aromatic), 8.5(2H, aromatic), 9.2(1H, aromatic) 
The following Intennediate was prepared by a similar procedure. 

Intermediate 2S 4-Nitrophenyl 2-ethyl-7-methoxybenzofuran-4*carboxylate 
The title compound (1 .26g) was obtained as a white solid. 

TLC Rf 0.3 (50% ethyl acetate in hexane) 
IS intermediate 29 r-Butyl 2-acetyl-7-metboxybenzofuran*4-carboxylate 

A solution of 2-acetyl-7-metho3cyben2ofiiran-4-carboxylic acid (lOOmg) in 

dicMofomethane (4m]) was stirred at room temperature under an atmosphere of nitrogen. 

r-ButyI-^2,2,2-trichloroacedmidate (0.l6ml) followed by boron trifluoride etherate 

(0.012nd) were added and the mixture stirred at room temperature for 2h. The reaction 
20 was quenched by the addition of a saturated solution of sodium bicaibonate (1ml). The 

nuxture was extracted with dichloromethane (3xlOml) and the combmed organic phases 

dried over magnesum sulphate. Removal ofthe solvent in vacuo and purification by flash 

chromatography eiuting with cfichioromethane gave the product as a white solid (I30mg). 

TLC Rf 0.2S (dichloromethane) 
25 Intermediate 30 (2)-t'Bnty\ 2-(l-metboxyiminoctbyl)-7-methoxybeiizofuran-4* 

A. nuxture of (Z)-/'*butyi 2*ace^-7-methoxybenzofiinin-4-carboxy!ate (O.S4g), 
methoxybumne (0.3 Ig). pyridine (0.46ml) and toluene (SOml) was refluxed under Dean 
and Stark conditions overnight The mixture was then cooled and the toluene removed 
30 in vacuo. The rendue was taken up in ethyl acetate (lOOml) and washed with water 
(SOml) then brine (SOml). Drying over magnesium sulphate followed by removal of the 
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solvent in vacuo and purification by flash chromatography eluting with dichloromethane 
gave the product as a colourless oil. 
TLC 0.S2 (dichloromethane) 

Intermediate 31 (2)-2-(l-Methoxyiminoethyl)-7«methosybenzofuran-4- 
5 carboxylic acid 

A solution of f^-/-butyl 2<<l-methoxyiminoethy[)-7-methoxybenzofuran«4« 
carboxylate (lOOmg) and trifluoroacetic acid (0.05ml) in dichloromethane (SmI) was 
sdired at room tenqserature for 4h. A further aliquot of trifluoroacetic acid (0. Imi) was 
added and stirring continued overnight The solvent was removed in vacuo and the 
10 residue was evapourated in vacuo from toluene (2xSml) and dichloromethane (2xSml) to 
remove excess trifluoroacetic acid. The product was obtained as a white solid (72mg). 
TLC Rf 0.22 (dichloromethane) 
nip233.234X 

Intermediate 32 ^Z;-4-Nitrophenyl 2*(l<methoxyiminoetiiyl)*7* 

IS metboxybenzofuran-4-carboxyiate 

A solution of (2y-2-(l-methoxyiminoethyl)-7-methoxybenzofuran-4-carboxylic 
add (70mg), 4-nitn)phenoJ (41mg), l-(3-dimethylaminopropyl)-3*ethylcarbodiimide 
hydrochloride (55mg) and 4«dimethyIaminopyridine (catalytic) in dichloromethane (20ml) 
was stirred at room temperature for 6h under an atmosphere of nitrogen. The reaction 

20 mixture was diluted with dichloromethane (20ml) and washed with water (3x20ml). 
Drying over magnesium sulphate followed by concentration to dryness in vacuo gave a 
pale yellow solid. Purifcation by flash chromatography eluting with dichloromethane gave 
the product as a white solid (S3mg). 
TLC Rf 0.42 (dichloromethane) 

25 mp 195«196**C 

Example 1 2-Acctyl-7-methoxy-4-(/V-(3,5-dichloropyrid-4yl)]benzofuran- 
carboxamide (Method A) 
Sodium hydride (0.03g) was added to a solution of 4-amino*3,S-dichloropyridine 
(0.08^ in anhydrous iV^^^-dimethylfonnamide (Imi) at room temperature under nitrogen. 
30 This stirred mixture was warmed to 60 °C for 1 hour before addition of 2-acetyU7* 
mcthoxybcnzofiiran-4-carbonyl chloride (generated from 2-acctyl-7- 
methoxybeazofuran-4-carboxylic acid, 0.12g) washed in with anhydrous 
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M^-dimethylformaxnide (2inl). The brown mixture was heated at 60 ^'C for 4 hours, 
allowed to cool, poured into water(lOOinl) and extracted into ethyl acetate (2xS0ml). 
These organic extracts were washed with water (SOml) and saturated brine(50n:il) then 
dried over magnesium sulphate, filtered and evaporated in vacuo to give a crude residue 
S (0.1 7g). Purification by column chromatography on silica duttng with a 20-80% ethyl 
acetate in hexane gradient afforded a white solid (0.04g). 
TLC Rf 0.20 (50% ethyl acetae in hexane) 
mp 252-254^C 

Example 2 2-EthyI-7-metfaoxy*4*[N«-(3,S-dichloropyrid-4-yl)]benzofunin- 

10 carboxamide (Method B) 

A suspen»on of 2-ethyl-7-methoxybenzofuran-4-carboxyiic acid (300mg) in dry 
toluene (SOml) under an inert atmosphere was treated with thion^ chloride (2ml) and 
heated to reflux for 2 hours. The cooled reaction mixture was evaporated in vacuo and the 
residue azeotroped with dry toluene (2x 1 0ml) to afford the acid chloride as a white solid 

15 (32Smg). 4-Amino-3,5-dichloropyridine (230mg) in dry M^-dimethylformamide (20ml) 
under an inert atmosphere was treated with sodium bi5(trimethyisilyl)amine (1 .Sml; LOM 
in tetrahydrofiiran) at ambient temperature for 30 minutes. The aforementioned solid acid 
chloride (325mg) was added to this mixture and heated at SO^'C for 3 hours thai allowed 
to cool overnight. It was evaporated in vacuo, saturated aqueous sodium bicarbonate 

20 (50ml) added and extracted into dichloromethane (2x50m]). These extracts were dried 
over magnesium sulphate, filtered and evaporated in vacuo to 9ve a crude residue. 
Purification by column chromatography on silica eluting with 50% ethyl acetate in hexane 
afforded a white solid (210mg). 
TLC Rf 0. 1 5 (25% ethyl acetate in hexane) 

25 mp 199-200'C 

Example 3 2-Acetyl-7-methoxy^I7V-<pyrid-4-yI)]benzofanncartiox^^ 
(Method C) 

A solution of 2-acetyl-7.mcthoxybenzofuran-4-carbonyl chloride (164mg) in 
anhydrous dichloromethane (10ml) under nitrogen at O^'C, was treated with 4- 
30 aminopyridine (0.07g), triethylamine (0.12g) and 4-dimethyiaminopyridine {2mg). Tlus 
solution was allowed to warm to room temperature and stirred overnight. The reaction 
mboure was washed with saturated aqueous sodhim bicarbonate (10ml), water (lOmI) and 
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saturated brine(lOml) then dried over magnesium sulphate, filtered and evaporated in 
vacuo to give a crude residue. Purification by column chromatography on silica eiuting 
with 5% methanol in dichoromethane afforded a pale yellov/ solid (85mg). 
TLC Rf 0.27 (5% methanol in dichioromethane) 
5 mp247-248'*C(dec) 

Example 4 2-Acctyl-7-raethoxy-4-fN-(pyrid-4-yI)-^-propyIl benzofuran- 

carboxamide 

4*[N-<Propylamino)]pyridine (O.OSg) was treated with 2-acctyl-7- 
metho)cybenzofiiran-4-carbonyl chloride (0. ISg) as in method C to afford a pale yellow 
10 foam (129mg). 

TLC 0.57 (5% methanol in dichioromethane) 
IR(film); 1292. 1587, 1647, 1685 cm"' 

Example 5 2-AcetyI-7-methoxy*4-(7V-(2-chlorophcnyl)]benzofuran- 
carboxamide 

15 2*Chloroaniline (0.42ml) was treated with 2-acetyl-7-methoxybenzofiiran-4- 

carbonyl chloride (Ig) as in method C. Purification by colunm chromatography on silica 
eiuting with 50% ethyl acetate in hexane afforded a solid (137mg). 
mpl79. isrc 

Example 6 2«Acetyl-7»methoxy-4«'[N-(2,6-dimethyiphenyl)]benzafuraa- 
20 carboxamide 

2,6-Dimethylaniline (0.49ml) was treated with 2-acetyl-7-methoxybcnzofiiran-4- 
caibonyl chloride (Ig) as in method C. Purification by column chromatography on silica 
eiuting with 50% ethyl acetate in hexane afforded a solid (255mg). 
TLC Rf 0.23 (50% ethyl acetate in hexane) 
25 mp225 -226-C 

Example 7 2-AcetyU7-methoxy-4-[iV-(4-methoxy phenyl)] benzofuran* 

carboxamide 

4-MethoxyamUne (567mg) was treated with 2-acetyl-7«methoxybenzofuran-4- 
carbonyl chloride (1.19g) as in method C. Purificadon by column chromatography on ^ca 
30 eiuting with 50% ethyl acetate in heptane afforded a yellow solid (103mg). 
TLC Rf 0.26 (50% ethyl acetate in heptane) 
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Example 8 2-A€etyl-7*m thoxy-4-I^-(3-broino-5-incthylpyrid-2-yl)l- 

benzofurancarb xamide (Method D) 
2-Ainino-3-broino-5-methyIpyridme (0.64g) in dry tetrahydrofiiran (20ml) was 
treated with sodium hydride (0. ISg; 60% dispersion in oil) under an inert atmosphere at 
5 ambient temperature for IS minutes. A solution of 2-acetyl-7-methoxybenzofuran-4- 
carbonyl chloride (0.86g) in dry tetrahydroiiiran (10ml) was added and then stirred 
ovenught before evaporation in vacuo. Aqueous sodium bicarbonate (SOml) was added 
and the mixture extracted with ethyl acetate (2xS0mI). These extracts were dried over 
sulphate, filtered and evaporated in vacuo. The crude residue was purified by 
10 cohimn chromatography on silica eluting with 50% ethyl acetate in hexane to afford a pale 
yellow powder (9Smg). 
TLC Rf O.S (50% ethyl acetate in hexane) 

Examolc 9 2-Acetyt-7-metboxy-4«[yV*(3-methylphenyl)]benzofunin- 
carboxaroide 

15 m-Tohiidine (0.42ml) was treated with 2«'acetyl-7-methoxybenzofiiran-4-carbonyl 

chloride (Ig) as in method C. Purification by cohmrui chromatography on silica eluting with 
50% ethyl acetate in hexane afforded a yellow solid (200mg). 
TLC Rf 0.5 (50% ethyl achate in hexane) 
mp 193- 195*C 

20* Example 10 2-Ac^yi-7-*methoxy«4-yV-(3,5-diciiloropyrid-2-yl)]beiizofuran- 

carboxamidc 

2*Amino*3,5*dtchlcroi^dine (0.758g) was treated with 2<-ac^yl*7- 
nietho39benzofiiran-4-carfaonyl chloride (1.17g) as in method D using KM- 
dimethyifonnamide as a cosolvent Purification by column chromatography on silica 
25 duting with 3% methanol in dichloromethane afforded a yellow solid (13mg)- 
TLCRfO.5 (50% ethyl acetate in hexane) 

Example 11 2-Acetyl-7-methoxy-4-(iV-(2-methylpheny01benzofttran- 
carboxamide 

2-MethylaniIine (0.21ml) was treated with 2-acetyl-7-methoxybenzofiiran-4- 
30 cavbonyl chloride (0.5g) as in method C. Purification by column chromatography on »lica 
ehiting with 50% ethyl acetate in h^ane afforded a yellow solid (128mg). 
TLCRflO.24 (50% ethyl acetate in hexane) 
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mp 174-175"C 

Example 12 2-»AcetyI-7-oietboxy-4-[^-(4-inethoxy-2-inethylphenyl)]- 
benzofurancarboumide 

4-Mcthoxy-2-inethylaniline (0.56inl) was treated with 2-acetyI-7- 
S niethoxybeiizofuran-4-carbonyl chloride (l.Og) as in method C. Purification by column 
chromatography on silica eluting with S0% ethyl acetate in hexane afforded a yellow solid 
(235mg). 

TLCRf0.2S (50% ethyl acetate in hexane) 
mp217-218'C 

10 Example 13 2-Acetyl-7-mcthoxy-4-|N-(pyrimidin-4-yI))benzofuratt- 

carfaoxamide 

4-Aminopyrimidine (0,376g) was treated with 2-acetyl-7-methoxybenzofuran-4- 
carbonyl chloride (Ig) as in method C. Purification by column chromatography on silica 
eluting with a 0-10% methanol in ethyl acetate gradient afforded a yellow solid (0.1 4g). 
IS TLCRfO.49 (10% methanol in ethyl acetate) 
mp212-2l4"C 

Example 14 2-Acctyl-7-methoxy.4-[7V-(2-trinuoromethylphcnyl)l- 
benzofurancarboxamide 
2*Aminobenzotrifluoride (0.5nJ) was treated with 2-acetyl-7-mfethoxybenzofuran- 
20 4*carbonyl chloride (l.Og) as in method D. Purification by column chromatography on 
silica eluting with 50% ethyl acetate in hexane afforded a yellow solid (0.12g). 
mp 164 . 166'C 

Example IS 2-Acetyl-7*methoxy*4-[N-(3-€hloropyrid-4-yl)lbeiizofuran- 
carboxamide 

25 4-Amino-3-chloropyridine (0.26g) was treated with 2-acetyl-7- 

m^oxybenzofiiran^4-carbonyl chloride (O.Sg) as in method A except that the initial amon 
generation was performed at ambient temperature and using 15-crown-5 (0.90g). 
Purification by colunrn chromatography on silica eluting with S% methanol in 
dtchloromethane afforded an off-white solid (O.OSg). 

30 TLCRfO.65 (5% methanol in dichloromethane) 
mp 197 • 200*C 
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Example 16 2-Acetyl-7-incth xy-4-(N-(2-trifluoroinethoxyphenyi)]* 

benzofurancarboxamide 
2-Trifluoroinethoxyaniiine (0.49g) was treated with 2-acetyl-7- 
methoxybenzoiuran-4-carbonyl chloride (0 Jg) as in method C. Purification by colunm 
S chromatography on silica duting with 50% ethyl acetate in hexane afforded a yellow solid 
(0,065g), 

TLC 0.49 (50% ethyl acetate in hexane) 
mpl63. 165'C 

Example 17 2-Acctyl-7*methoxy-4-(N-(2-ethylphenyl)]benzofaran- 
10 carfooxamide 

2-£thyianiiine (0.48g) was treated with 2-acetyU7-methoxybenzofuran-4-carbonyl 
chloride (l.Og) as in method C. Purification by column chromatography on silica elating 
with 25% ethyl acetate in hexane afforded an off-white solid (310mg). 
TLC Rr 0. 1 3 (25% ethyl acetate in hexane) 
15 mp 174- 175*C 

Example 18 2-AcetyN7-methoxy-4-(A^(3-methylpyrid-2-yl)]benzofuran« 
carboxamide 

2- Amino-3*picoIine (0.32ml) was treated with 2-acetyl-7-methoxybenzofuran-4- 
carbonyl chloride (0.73g) as in method C. Purification by column chromatography on silica 

20 eluting with 5% methanol in dichloromethane afforded a yellow solid (0. 12g). 
TLC Rf 0,40 (5% methanol in dichloromethane) 

Example 19 2-Ethyl-7-methoxy-4-[iV-(2-chloropyrid-3«yl)]benzofaran* 
carboxamide 

3- Amino-2-chloropyridine (0,88g) was treated with 2-ethyU7-methoxybenzofiiran- 
25 4-carbonyl chloride (1 .8g) as in method A except that the anion generation was performed 

at ambient temperature for 1.5hours. Purification by flash chromatography on silica eluting 
with hot ethyl acetate then trituration with diethyl ether afforded a beige solid (0.53g). 
IIX: RfOJ5 (50% ethyl acetate in hexane) 
mpl24-125*C 
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Example 20 2-'Acetyl*7-methoxy-4-[AA-(2-nicthoxyphenyl)lbcnzofuran- 
carb xainide 

o*Anisidine (0.49g) was treated with 2>acetyI-7-niethoxybenzofuran-4-carbonyI 
dibride (Ig) as in method C Purification by column chromatography on silica eluting with 
S 30% ethyl acetate in hexane afforded a yellow solid (I60ing). 

Example 21 2-Acetyl*7-methoxy-4-[Ar-(2-chIoropyrid*3-yl)Ibenzofiiniii- 
carboxamide 

3«'Amino-2-cMoropyridine (509mg) was treated with 2-acctyl-7- 
inethoxybenzofuran-4-carbonyl chloride (l.Og) as in method D. Purification by column 
10 chromatography on silica eluting with 25% ethyl acetate in hexane afforded a yellow solid 
(20Smg). 

Example 22 2«>AcetyI-7*metfaoxy-4-{A^(2*chloro-6-methylphenyl))- 
benzofurancarboxamide 

2-Chloro-6-methyianiiine (0.56g) was treated with 2*acetyl*7>methox)^enzofuran- 
15 4-carbonyl chloride (Ig) as in method C. Purification by recrystallisation from 
dichloromethane afforded a brown solid (160mg). 
TLC 0.4 (5%methanol in dichloromethane) 

Example 23 2-(l*Elydroxyetbyl)-7-methoxy-4-IiV-(3,S-dicbloropyrid-4-yl)]- 
benzofurancarboxamide 

20 2-Acetyl-7-methoxy-4-[^-<3,5-dichloropyrid-4-yl)]benzofiirancar^ (0.50g) 

was suspended in dry methanol (20ml) and treated with sodium borohydride (196mg) at 
amtrient temperature. Some external ice cooling was required then stirred ovenught.The 
reaction mixture was poured into water and extracted into ethyl acetate. Evaporation in 
vacuo yielded a sofid that was purified by column chromatography uang 5% methanol in 

25 cbchloromethane to afford a white solid (400mg). 
TLC 0.52 (80% ethyl acetate in heptane) 
mp229 . 23rC 

Example 24 2-[3-(Pyrid-3-yl)-l-oxopropyll-7-methoxy-4-[iV-(3,5- 
dichloropyrid-4*yl)|benzofurancarboxamide 
30 A solution of 2-acctyl-7-methoxy-4*[^-(3,5-dichloropyrid-4- 

yl)]benzofurancarboxamide (0.40g) in dry A/'./Z-dimethylformamide (5ml) under an inert 
atmosphere was cooled to -lO^C and sodium hydride (60%dispersion in oil, 0. 1 Ig) added 
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over 30 minutes. After 1 hour at -lO'^C, 3-picolyI chloride hydrochloride (0.2Qg) was 
add d and the nuxturc stirred for a further 2 hours before allowing to warm to room 
temperature vemight. It was p ured into water and extraaed into ethyl acetate. These 
extracts were washed with water and saturated brine then dried over anhydrous 
5 magnedum sulphate, filtered and evaporated in vacuo. The resultant residue was purified 
by column chromatography using a 3-10% methanol in dichloromethane gradient then 
triturated with diethyl ether to yield a beige powder (IS.Smg). 
TLC 0.27 (10% methanol in dichloromethane). 

Example 25 2-(l-Benzyloxyiroino)ethyl-7-methoxy-4-[N-(3»5- 
10 dichloropyrid-4-yl)]benzorurancarboxainide 

2-Acetyl-7-methoxy-4-[i^.(3,5-dichloropyrid^-yl)]ben2ofiirancarboxamide 
(lOOmg) was refluxed under Dean-Stark conditions in dry tohiene (40ml) with diy pyridine 
(64 111) and O-bcnzylhydroxylamine hydrochloride (126mg) under an inert atmosphere. 
After 2 hours the mbcture was allowed to cool and left stirring overnight. Addition of 
1 S methanol and acetone formed a precipitate. This was filtered off to afford a solid (26mg). 
TLC Rf 0,45 (50% ethyl acetate in hcxane). 

Example 26 2-Ethyl-7.methoxy-4-IAr-(3-carboxyphenyi)lbenzofuraii- 
carboxamide 

A solution of 2-ethyl-7-methoxy-4-[//-(3-carboethoxyphenyl)l- 
20 benzofiirancartx>xamide (0.78g) in THF (25ml) was treated with a solution of lithium 
hydroxide monohydrate (0. 1 8g) in water (25ml) and the reaction mixture stirred at room 
temperature overnight. The reaction nuxture was concentrated in wcuo, diluted with 
water (lOOnd) and acidtfied with dilute aqueous hydrochloric acid. The resulting white 
precipiute was collected, washed with water amd dried in vacuo to afford the title 
25 compound (0.6gg) as a white solid. 

TLC Rf 0.35 (5% methanol in dichloromethane) 
mp 265.267-C 

The following compound was prepared according to the above procedure: 
Example 27 2-Etliyl-7-mcthoxy-4-(N-(4-carboxyphenyl)lben2orunm- 
30 carboxamide 

Prepared from 2-ethyl-7-methoxy-4-[^-(4-carboethoxyphenyl)]- 
benzofixrancarboxamide (0.67g) to afford the title compound (0.59g) as a white solid. 
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TLC Rf 0.4 (5% methanol in dichloromethane) 
mp279-2E0X 

Example 28 2-(l-(2,2-Dimethyipropyl)l-7-raethoxy-4-(N-(3,5- 
dichioropyrid-4-yl)]benzofurancarboxaniide 

5 Thtonyl chloride (1.65nil) was added to a suspension of 2-[K2,2- 

diinelhylpropyI)]-7-mcthoxybenzofurancarboxylic acid (0.59g) in toluene (lOml) and the 
mixture heated at reflux for 3h. The mixture was stirred at room temperature overnight 
and concentrated in vacuo. The residue was azeotroped several times with toluene to 
furnish 2-[l-(2,2-dimethylpropyO]-7-methoxybenzofuran-4-carbonyl chloride (0.63 g), 

10 Sodium hexamethyldisilazide (IM solution in THF, 4.5ml) was added to a solution of 4- 
amino-3,5-dichloroaminopyridine (0.74g) in dry DMF (2ml) at room temperature under 
nitrogen. The mixture was stirred at room temperature for 0.5h, then warmed to 50*" C. 
A solution of 2-[l-(2,2-dimethylpropyl)]-7-methoxybcnzofuran-4-carbonyl chloride 
(0.63g) in DMF was added and the reaction mixture stirred for a further 3h, then at room 

15 temperature for I6h. Water (20ml) was added and the resultant precipitate was collected 
and dried in vacuo. Purification by column chromatography on silica, eluting with 25% 
ethyl acetate in hexane afforded the title compound (0.29g) as a pale yellow solid. 
TLC Rf 0.4 (50% ethyl acetate in hexane) 
mp 164.165'C 

20 Example 29 2-(l-Methoxyiminocthyl)-7-mcthoxybenzofuran-4-[N-3,S- 

dichloropyrid*4«yl)]carboxamide 
To a suspenaon of 2-acctyU7-methoxy-4-[N-(3,5-dichloropyrid-4- 
yi)]benzofiirancaiixyxaniide (0.07g) in diy toluene (40ml) was added pyridine (0.09ml) and 
methoxyiamine hydrochloride (0.056g) and the nuxture heated under Dean-Staik 

25 conditions for 24h. Evaporation of the solvent and purification by flash chromatography 
on silica eluting with dichloromethane then 5% methanol in dichloromethane followed by 
preparative tic (5% methanol in dichloromethane) afforded a white solid (0.p3g) as a 
nuxture of E and Z isomers by nmr. 
TLC Rf 0.27-0.34.(50% ethyl acetate in hexane) 
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EmiopIc 30 N-<3^Dichloropyrid-4.yl>.2-carboxy-7-incth xybcn2ofuniii-4- 

carboxamide 

4-Amino-3,5-dichIoropyridine (0.3 1 g) was treated with methyl 7-methoxy-2- 
incthoxycarboiiylbenzofiiran-4-carboiiyl chloride as in Example 19, Purification by flash 
5 chromatography on silica eluting with 10% methanol in dichloromethane afforded a pale 
yellow solid (0.1 5g). 

TLC Rf^O.l (10% methanol in dichloromethane) 
■ mp greater that 350*C 
Example 31 2-Ethyl-7.incthoxy-4.(N-(2,5-dimcthylpyrid.4« 

10 yl)]benzofuraacarboxamide 

4-Amino-2,5-dimethylpyridine (0.3g) was treated with 2-ethyl-7-. 
methoxybenzofuran-4-carbonyl chloride (0.59g) as in Example 19. Purification by flash 
chromatography on alica eluting with 10% methanol in dichloromethane then trituration 
with hexane afforded an off- white solid (0. 1 Ig) 
15 TLC Rf 0.33 (10% methanol in dichloromethane) 
mp 164.165*'C 

Example 32 N-(5-Chloropyrimidin-4-yl)-2-ethyl-7-methoxybenzofiiran-4- 
carboxamidc 

4- Amino-5-chloropyrimidine (0.25g) was treated with 2-cthyl-7- 
20 methoxybenzofiiran-4-carbonyl chloride (0,46g) as in Method B, Purification by 

recrystallisation afforded an off-white solid (0, 12g) 
TLC Rf 0.25 (3:2 Ethyl Acetateflexanc) 
mp 161-163*C 

Example 33 2-Ethyl-7-methoxy-4-(N-(3-methylthiotriazin-5-yl)l- 
25 benzofurancarboxamide 

5- Amino-3-methylthiotria2ine (0.3g) Avas treated with 2-ethyl-7- 
methoxybcnzofiiran-4-carbonyl chloride (0.50g) as in Example 19. Purification by flash 
chromatography on alica elufing with 50% ethyl acetate in hexane afforded a cream solid 
(O.lg) 

30 TLC R^O.47 (50% ethyl acetate in hexane) 
M.S. [M+H] observed 
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Example 34 2-Ethyl-7-mcthoxy-4-{N-(4-aininopyridoI3,2-blpyridinyl)l- 
benzofurancarboxamidc 
4-Ajninopyrido[3,2-b]pyridine (0.36g) was treated with 
2-€thyI-7-inethoxybcnzofuran-4carbonyl chloride (0.59g) as in Example 21. Purification 
S by flash chromatography on silica eJuting with 10% methanol in ethyl acetate followed by 
trituration with hexane afforded a pale yellow solid (0.23g) 
TLC 0.52 (10% methanol in ethyl acetate) 
mp 155-157-C 

Example 35 2-£thyl-7-mctlioxy-4-[N»(3-flttoropyridin-4-yl)Ibenzofuran* 
10 carboxamide 

4- Amino-3-fluoropyridine (0.25g) was treated mth 2-ethyl-7-methoxyben2ofijran- 
4-carbonyl diJoride (0.53g} as in Method B. Purification by flash chromatography on silica 
eluting vnth 50% ethyl acetate in hexane afforded an off-white solid (0. 13g) 

TLC 0. 15 (50% ethyl acetate in hexane) 
15 mp 150-15 rC 

Example 36 Z-2^1-Hydroxyiminocthyl)-4-(N-(33-dicliloropyridin-4-yl)}-7- 
methoxybenzofurancarboxamide 

To a suspension of 2-acelyl-7-methoxy-4-[N-(3,5-dichloropyrid-4-yl)]benzofiiran 
carboxamide (0.5g) in diy toluene (30nil) were added pyridine (Ig) and hydroxylamine 
20 (0.9g) and the mixture heated under Dean-Stark conditions for 48h. Evaporation of the 
solvent and washing with water afforded an off-white solid (0.2g) 
TLC 0.22 (50% ethyl acetate in hexane) 
mp 250'C (decomp) 

Example 37 2-Ethyl-7-methoxy-4-|N-(2-chloro-5-carboxyl)phenyll- 
25 benzofurancarboxamide 

5- Carboxymethyl*2-chloroaniline (0.566g) was treated with 2-cthyl-7- 
methoxybenzofuran-4-carbonyl chloride (O.SOg) as in Example 19. Purification by flash 
chromatography on silica eluting with 50% ethyl acetate in hexane afforded 
2-ethyl-7-methoxy-4-[N-(2-chIoro-5-methoxycarbonyl)phenyl]benzofixrancarboxamidc 

30 as a white soGd (0.497g; TLC 0.5 (50% etl^l acetate m hexane); mp 174-176^C). This 
product (0.3 1 g) was treated as in Example 26, to afford the title compound (0.282g) as 
a white solid. 
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TLC Rf 0.6 (ethyl acetate) 
mp 278-279"C 

Exampie 38 Z-2-( 1 -Hydroxy iminocthyl)-4-(N- me thy l-N-(3, 5- 

dichloropyridin-4-yl)I-7*inethoxybenzofurancarboxainide 
5 To a solution of 2-2-(l-hydroxyiminoethyl)-4-[N-(3,5-dichloropyridin-4-yl)]--7-- 

methoxybenzo&jrancaiboxamide (50mg) in tetrahydrofuran (10ml) was added BU4NI (cat. 
amount) followed by a solution of NaOH (6fng) in HJd (1ml). The whole was stirred for 
20nun5 then Mel (45mg) was added and stirring continued for I2hrs. The mixture was 
concentrated to dryness, diluted with EtOAc (20ml), washed with H^O (lOml), brine 
10 (lOml), dried over MgS04 and concmtrated to dryness again giving the crude product 
Purification by flash chromatography on silica eluting with S0% ethyl acetate in hexane 
afforded a white solid (24mg). 
TLC Rf 0.37 (50% ethyl acetate in hexane) 
mp97-98"C 

IS Example 39 Z-2*(l-(4-Pyridylmethoxy)iminoethyl)-7-methoxybenzofuran- 

4-(N(3,5-dichloropyrid-4-yl)]carboxamide 
To a solution of Z-2-(l-hydroxyiminoethyl)-4-[N-(3»5-dichlQropyridin-4-yl)].7- 

methoxybenzofiirancaiboxamide (50mg) in tetrahydrofuran (10ml) was added Bu^NI (cat. 

amount) followed by a solution of NaOH (17mg) in H^O (Iml). The whole was stirred for 
20 20niin5 then 4-chioromethylpyridine hydrochloride (46mg) was added and stirring 

continued for 48hrs. The mbcture was concentrated to dryness, diluted with EtO Ac (20ml), 

washed with Hfi (10ml), brine (lOmI). dried over MgSO^ and concentrated to dryness 

again ^ving the crude product Purification by flash chromatography on silica eluting with 

50% ethyl acetate in hexane afforded an off-white solid (lOmg). 
2S TLC Rf 0.26 (ethyl acetate) 

mp217.218*C 

Example 40 2*(l-HydroxyiminoethyI)-4-[N-(3,S-dichloropyndin-4*yl)]-7- 
nuethoxybcozofiinincarboxaintde 

Tetrabutylannmonium fhioride (IM soluuon in tetrahydrofuran) (0.48ml) was 
30 added to a solution of 2-(U(t-butyldimethylsilyloxy)iminoethyl)-7-methoxy^-[N-3,5- 
dichloropyrid-4-yI]benzofiirancarboxamide in tetrahydrofuran (10ml) under a nitrogen 
atmosphere. Stirring was continued for 20 mins then the reaction mixture was 
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c ncentrated to dryness giving the crude product. Purification by flash chromatography 
on silica duting vnth S0% ethyl acetate in hexane afiforded an ofT-white solid (0. ig) as a 
2:1 mixture of £:Z isomers by nmr. 
TLC Rf 0.22 (S0% ethyl acetate in hexane) 
5 mp280-C(dec.) 

E^iamnlc 41 2-[(Pyridin*4-yl)carbonyl|-7-inethoxybenzoruraa-4-[N-(3^ 
dicbioropyridin-4-yl)) carboxamide 
Sodium hydride (OJg) was added to a solution of 4-amino>3,5-dichIoropyridine 
(O.S6g) in cfimethylfomoamide (10 ml) under an atmosphere of nitrogen. The reaction 

10 mixture was heated to 55 for Ihr, then 2-[(pyridin-4-yl)carbonyl]-7- 
methoxybenzo&ran-4-carbonyl chloride was added in one portion. Heating at 55 °C was 
continued for 2hrs then at room temperature for 12hrs. The reaction mixture was 
concentrated to dryness to give the crude product. Purification by flash chromatography 
on silica eluting with ethyl acetate and then 20% methanol in ethyl acetate afforded a 

IS cream solid (0.3g). 

TLC Rf 0.36 (ethyl acetate) 
mp 250-252'C 

Example 42 2-[Methoxyiinmo(4-pyridyl)methyi]-7*methoxybeiizofuran-4- 
[N^3^dichloropyridin-4-yl)]carboxamide 

20 2-[(Pyridin-4-yl)carbonyI]-7-methoxybenzofijran-4-[N-(3 , 5-dichloropyridin-4-yl)]- 

carboxamide (0.25g) was treated with methoxyiamine hydrochloride (0.165g) as in 
Example 29. The crude product was washed with H^O and then diethyl ether to give a 
white solid (0.217g) as a S.S:4.S mixture of E:Z isomers by nnu*. 
mp 245-247'C 

25 M.S. [M+H] observed 

Example 43 E-2-(l-(4-Pyridylmetfaoxy)iminoethyl)-7«methoxybettzofuraii- 
4-IN(3,5-dichloropyrid-4-yl)|carboxamide 
Sodium (9mg) was added to a suspension of 2-(Uhydroxyiminoethyl)-4-[N-(3,5- 
dichloropyridin-4-yl)]-7-methoxybenzofurancarboxamide (50mg) in ethanol (2ml) under 

30 a nitrogen atmosphere. Once all solids had gone into solution 4-chloromethylpyridine 
hydrochloride (2lmg) was added and the reaction mbcture was stirred at room temperature 
for 3 days. More sodium (6mg) and 4-chloromethylpyridine hydrochloride (2lmg) were 
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added and tfie reaction mixture was heated to 8S" C for 6hrs. The reaction was quenched 
with HJO (20inl), extracted with ethyl acetate (3 x 20ml). The combined orgaiuc layers 
were washed with HjO (20ml), brine (20ml), dried over MgSO^ and concentrated to 
diyness to give the crude product. Purification by flash chromatography on silica eluting 
S with ethyl acetate afiforded an off-white solid (18mg). 
TLC 0.43 (ethyl aceUte) 
mp231-232*C 

Example 44 2-(4-Morpholino)aceiyl-7-methoxybenzofuran*4-(N-(3yS- 
dichIoropyrid-4-yl)carboxamide 

10 Bromine (0.01ml) was added to a solution of 2-acety!-7-methoxy-4-[N-(3,S- 

dichloropyridin-4-yI)]benzo&rancarboxamide (0. Ig) in 45% HBr/AcOH (4ml) under an 
atmosphere of nitrogen. The reaction mixture was stirred at room temperature for 12hrs 
then quenched with H^p (20ml) and extracted with ethyl acetate (3 x 20ml). The combined 
organic layers were washed with saturated aqueous sodium bicarbonate (20nil), brine 

1 5 (20ml), dried over MgS04 and concentrated to dryness to g^e the crude 2-bromoacetyl-7* 
methoxybenzofiiran-4-[N-(3,S-dichloropyrid-4-yl)lcarboxaniide. Purification by flash 
chromatography on silica eluting with 50% ethyl acetate in hexane afforded an impure 
yellow solid (20mg) which was used without fiirther purification. 

Morpholine (0.09nil) and triethylanune (lOmg) were added to a solution of 2- 

20 bn}nioacetyl-7-methoxybenzofiiran-4-[N-(3,5-dichloropyrid-4-yl)]carboxainide (20mg) 
in didibiomethane (5mO under aiutrogen atmosphere. Stirring was continued for 1 .5hrs. 
The reacdon mixture was then diluted with more dichloromethane washed with HJO, dried 
over MgS04 and concentrated to dryness to give the ciude product. Purification by flash 
chromatography on alica eluting with ethyl ac^te afforded a yellow solid (lOmg). 

25 TLC R, 0.38 (ethyl acetate) 
mp 130*C (dec.) 

EMmolc 4S N*(2,6-D ichloro-4-carboxy phenyl) -2 -e thy 

niethoxybenzofuran-4-carboxamide 
Ethyl 4-anuno-3,S-dichlorobenzoate (0.8 15g) was treated with 2-ethyI-7- 
30 methoxybenzofiiran-4-carbonyl chloride (0.754g) as in Example 19. Purification by 
triturating the cnide product with dichloromethane afforded 
N-[2,6Kiichloro-4-(ethoxycarbonyl)phenyl]-2-ethyl-7-methoxybenzofiiran-4*carbo^ 
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a white solid (338mg; TLC 0. 15 (20% ethyl acetate in hexane); mp 1 65-1 66 'C). This 
product (292 mg) was treated as in Example 26 to afford the title compound (230mg) as 
a white solid. 

TLC Rf 0.6 (6% methanol in dschloromethane) 
5 mp 274-275*0 

Example 46 7-Methoxy--2-(2-thiazolocarbonyl)-4-(iV-(5-cbloropyiimidin-4- 
yl))benzofurancarboxamide 
To a stirred solution of 4»aniino-5-chloropyrimidine (220mg) in 
dimetbylfbrmanude (20ml) under nitrogen was added sodium hydride (60% dispersion in 

10 oil) (135mg) and stirring was continued for 3h. 4-NiU:ophenyl 7-methoxy-2-(2- 
thiazoIocarbonyl)-benzofuran-4-carboxylate (720mg) was then added and stirring was 
oondnued for a further 18 h. The solvent was removed in vacuo and the resulting residue 
was triturated with ethyl acetate then purified by flash chromatography eluting with 2% 
anunonium hydroxide/20% methanol in ethyl acetate. Further trituration with methanol 

IS yielded the title compound as a cream solid ( 1 65mg). 
M.S. [M+H] observed 
mp 262-264«C (dec) 

The following examples were prepared fix)m 4-nitrophenyl 2-ethyl-7- 
methoxybenzofiirBn-4-carboxylate and the appropriate amine according to the above 

20 procedure. 

Example 47 2-Ethyl-7-methoxy-4-[(iV-(2,5-dinuoropyrimidin-4- 
yl)]beiizofarancarboxamide 
Prqnred from 4-amtno-2,S-difluoropyrimi(fine (190mg) to give tte title compound 
(9Smg) as an ofif-white solid. 
25 TLC Rf 0.6 (50% ethyl acetate in hexane) 
mp 175.176"C 

Example 4S 2-Ethyl-7-mcthoxybeiizofuran-4-[(N-(l^^trimethylpyrazol-4- 
yl)]carboxa0iide 

Prepared from 4-amino-U3,S-triniethylpyrazole (I65mg) to give the title 
30 compound (222mg) as a wlute solid. 

TLC Rf 0.27 (10% methanol in ethyl aceute) 
mp 182*184*'C 



wo 97/44337 



PCT/GB97/01361 



37 

Example 49 2-(2-(4-MorphoUnoH2-<nethoxy)iiiiinoethyl]-7-niethoxy-4-[iV« 
(3,5«dichloropyrid-4-yl)]beiizorurancarboxamide 
Prepared from 2-(4-morpholino)acctyl-7-meihoxy-4-[A^-(3,5-dichloropyrid-4- 
^)]benzofiirancarboxamide by a similar procedure to that of Example 4 Purification by 
S flash chromatography on silica eluting with ethyl acetate afforded the product as a yellow 
solid as a 1:1 mixture of isomers (20mg), 
TLC R,0.66 and 0.S3 (ethyl acetate) 
mp 140*»C (dec.) 

Example SO (^-2-(H2-MeChylthiazol-4-ylmethaxy)iminoethy1]-7-melhoxy- 
1 0 4-[yV-(3,SKiichloropynd*4-yl)]benzofurancarboxamide 

A solution of (Z>2-(l-hydroxyiminocthyl)-7-methoxy-4-[M<3,5-dichloropyridin-4- 
yOJbenzofiirancarboxamide (0.75g) in dimethylformamide (30ml) was stirred at room 
temperature under an atmosphere of nitrogen. Sodium hydride (60% dispersion in oil) 
(0.1 7g) was added and stirring continued for Ih. 4.Chloromethyl-2-methylthiazole 

15 (0.84g) was added (generated from the hydrochloride salt using sodium bicarbonate) and 
the mixture stirred for Ih. The mixture was poured onto water (100ml) and extracted with 
ethyl acetate (3xl00mL). The combined organic washings were washed with water 
(IGOml) and brine (50ml), dried over magnesium sulphate and the solvent removed in 
vacuo to give creamy solid. The solid was triturated with ether to removed unreacted 

20 alkylating agent and purified by flash chromatography eluting with 0-10% methanol in 
ethyl acetate to give the product as a white solid (0.69g). 
TLC Rf 0.62 (ethyl acetate) 
n^i 221-222'X: 

The following Example was prepared by a similar procedure. 
25 Example 51 r^>2-(H4-Morphoiinoethoxy)iminoethyl)-7-iiiethoxy-4-[//- 

(3,S-dichloropyrid-4-yl)lbeiizofurancarfaoxamide 
Purification by recrystallisation from ethyl acetate/hexane gave the product as a 
while solid (0.22g) 

TLC Rf 0.50 (10% methanol in dtchloromethane) 
30 mp 178-179«C 
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Example 52 fZ;-2-(l-Mcthoxyiniinocthyl)-7.niicthoxy-4-|N-(3,5- 
dichloropyrid-4-yl)]benzofurancarboxamide 
A solution of 4-aiiuno-3,5-dichloropyridine (23mg) in dimethylformamide (5ml) 

was stirred at room temperature under an atmosphere of nitrogen. Sodium hydride (60% 
5 dispersion in oil) (9mg) was added and the resulting suspension stirred for Ih. A solution 

of 4-nitrophenyl 2-(l-methoxyiminoethy)]-7-methoxybenzofiiran-4-carboxylate (50mg) 

in dimethylformamide (2mO was added and stirring continued ovOTtight. The reaction was 

quenched by the addition of water (1ml) and the mixture concentrated to dryness in vacuo. 

Purification by flash chromatography eluting with 50% ethyl acetate in hexane gave the 
10 product as a white solid (23 mg). 

TLC R,0.40 (50% ethyl acetate in hexane) 

mp 238-239^0 

Assay methods 

The assays used to confirm the phosphodiesterase IV inhibitory activity of 
15 compounds of formula (i) are standard assay procedures as disclosed by Schilling et al. 
Anal. Biochem. 11^:154 (1994), Thompson and Strada, Adv. Cycl. Nucl. Res. 8:119 
(1979) and Gristwood and Owen, Br. J. PharmacoL 87:9 IP (1986). 

CU>mpounds of formula (i) have exhibited acti>dty at levels consistent with those 
believed to be useful in treating phosphodiesterase IV-related disease states in those 
20 assays. 

The ability of compounds of formula (i) to inhibit TNF production in human 
peripheral blood mononuclear cells (PBMCs) is measured as follows. PBMC's are 
prepared fi-om fi^eshly taken blood or "Buffy coats" by standard procedures. Cells are 
plated out in RPMI1640 +1% foetal calf serum in the presence and absence of inhibitors, 
25 LPS (100 ng/ml) is added and cultures are incubated for 22 h at 37" C in an atmosphere 
of 95% air/5% COj. Supematants arc tested for TNFa by ELISA using commercially 
available kits. 

In vivo activity in a skin eosinophilia model is determined by using the methods 
described by HeUewell et al, Br. J. Pharmacol. 111:811 (1994) and Br. J. Pharmacol. 
30 110:416 (1993). Activity in a lung model is measured using the procedures described by 
Kallos and Kallos, Int. Archs. Allergy Appl. Inununol. 71:77 (1984), and Sanjar ei al, Br. 
J. Pharmacol. 29:679 (1990). 
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An additional luiig modd, which allows measurement of inhibition of the eariy and 
late-phase asthmatic responses and also the inhibition of airway hyperreactivity, is 
described by Broadley ei al, Pulmonaiy Pharmacol 2-311 (1994), J. Immunological 
Methods 190:51 (1996) and British J. Pharmacol. 116:2351 (199S). Compounds of the 
5 invention show activity in this model. 
Abbreviations 

LPS Lipopolysaccharide (endotoxin) 

EIJSA EnzytM linked immunosorbent assay 
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1 . A compound of the general formula (i) 



5 

(i) 




wherein Z is CO or CS; 

Ri represents alkoxy optionally substituted with one or more halogens, OH or 
thioaUcyl; 

and R, are the same or different and are each H, OR|o, COR^, C(=NORJR<, 
15 allcyl-C(=NOR^R^, alkyl-C(=NOH)R^. C(=NOH)R^. halogen, NRgR^^, CF3, CN, 
COjH. CO^io. CONHj, CONHR^ or CON(R^; 

R4 represents H, aryiaUcyl, heteroarylalkyl, heterocycloalkyl, S(0)^xq or allcyl 
optionally substituted with one or more substituents chosen from hydroxy, alkoxy. CO2R7, 
SOxNRnRi,, CONRnRii* CN, carbonyl oxygen. >JR,R^ COR,o and S(0)^,o; 
20 R5 represents aryl, heteroaryl, heterocydo, arylalkyl, heteroarylalkyl or 

heterocycloalkyl; 

in R4 and/or R5 the aryi/heteroaryl/heterocyclo portion is optionally substituted 
with one or more substituents alkyURjj or Ri^; 

R^ represents R|o optionally substituted at any position with R,/, 
2S R7 represents H, alkyt, arylalkyl, heteroarylalkyl or heterocycloaU^I; 

R, represents H, aryl, heteroaryl, heterocyclo. alkyl, cycloalkyl. aiylalkyl, 
heteroar^alkyl, heterocycloalkyl, alkylcarbonyl, alkoxycarbonyl, arylsulphonyl, 
heteroarylsulphonyl, heterocyclosulphonyl, arylcarbonyl, heteroarylcarbonyl, 
heterocydocarbonyl or alkylsulphonyl; 
30 R|o represents alkyl, cycloalkyl, aryl. heteroaryl, heterocydo, arylalkyl, 

heteroarylalkyl or heterocycloalkyl; 

R^ Rii and R,, are the same or different and are each H or Rj^; 
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Ri3 represents alkyl optionally substituted with halogen, alkoxy optionally 
substituted by halogen, aryi, heteroaryl. heterocyclo, hydroxy^ aryioxy, heteroaryloxy, 
heterocyclooxy, aiylalkyloxy, heteroarjdallcyloxy, heterocycloalkyloxy, C02R7» 
CONRi,Rs2, SOiNR„R,2. halogen, -CN, -NRgR^ COR,©, S(0)„R|o or carbonyl oxygen; 
5 R,4 represents OH, carbonyl oxygen. OR,o, NR|R«, CN, COjH, COjRio. 

CON||R,2or CORio; 

m is an integer of up to 2; and 

n represents 0-2; 
or a pharmaceutically-acceptable salt thereof 
10 2. A compound of daim 1 , wherein Rj and Ry are the same or dififerent and arc each 
H, R^. COR<, C(=NORJR^. CN, COjH, COjRio, CONH2. CONHR^ or CONORJj. 
3. A compound of claim I, wherein 

ZisCO; 

Ri is alkoxy optionally substituted by one or more halogens; 
IS R2 and R) are the same or different and are each R^ or alkyi-R^ 

R^ is H, aryl, heteroaiyl, heterocyclo, hydroxy, alkoxy, aryloxy, heteroaryloxy, 
heterocyclooxy, arylalkyloxy, heteroarylalkyioxy, heterocycloalkyloxy, alkylamino, CF3 
orCORjo; 

Rio is alkyl, aryl, heteroaryl, heterocycio, aiylalkyl, heteroarylalkyl or 
20 heterocycloalkyi; 

Ri3 is aryl, heteroaryl, heterocycio, hydroxy, alkoxy, aryloxy, heteroaryloxy, 
heterocyclooxy, aiylalkoxy, heteroarylalkyioxy, heterocycloalkyloxy, CO2R7, C0NRi,R,2, 
S02NR„Ri2, halogen, CN, NR,R^ COR,o, S(0)JR,o or carbonyl oxygen; and 

m is 1 or 2. 

25 4. A compound of claim 1, wherein 

R2 and R) are each independently selected from H, R« and COR^; and 
R« is alkyl, aryl, heteroaryl, heterocycio, aiylalkyl, heteroarylalkyl or 
heterocycloalkyl 

5* A compound of any preceding claim, wherein is not H. 
30 6. A compound of any preceding claim,wherein R, is optionally-substituted aryl or 
heteroaryl. 
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I. A compound of any preceding claim, wherein R| is alkoxy optionally substituted 
with one or more halogens. 

8. A compound of any preceding claim, wherein and are not both H, 

9. A compound of any preceding claim, wherein and Rj are independently OR,o, 
5 halogen. NR,R, or CF3. 

10. A compound of any of claims 1 to 8, wherein Rj and R^ are independently 
C(=NOR^R^, alkyl-C-(=NORJR^ C(=NOH)R^ or alkyI-C-(=NOH)R<. 

II. A compound of any of claims 1 to 8, wherein Rj and R3 are independently 
heterocycio, h^ocycloalkyl or h^eroarylaUcyl optionally substituted at any position with 

10 (one or more) R,4. 

12. A compound of any of cUdms 1 to 8, wherein R2 and R3 are independently alkyl 
substitution at any position with (one or more) OH, OR,©, NRjR, or CN. 

13. A compound of any of claims 1 to 8, wherein R, and R3 are independently aUcyl 
substituted with one or more COR and R is aryl, heteroaryl, heterocycio (not attached 

IS through nitrogen), arylalkyl, heteroarylalkyi or heterocycloalkyl. 

14. A compound of any of claims 1 to 8, wherein R^ and R3 are independently COR 
as defined in claim 13 optionally substituted at any position with (one or more) R14. 

15. A compound of any preceding claim, wherein R4 is H or alkyl. 

16. A compound of any preceding claim, wherein R, is aryl or heteroaryl, either of 
20 which may be optionally substituted with one or more substituents allcyi-R|3 or R^. 

1 7. A compound of claim I, selected fi-om 2-acctjd-7-methoxy'^M<3,5-dichloropyrid- 
4-yl)benzofurancarboxamide and 2*acetyl-7-methoxy-4*^»(pyrid«4-yl)-benzofuran- 
caiboxamide. 

18. A compound of claim U selected from 

25 2-cthyU7-mcthoxy-4-^-(3 , S-dichloropyrid-4-yl)benzofurancarboxamide, 

2-acetyl-7-melhoxy-4-[A^(pyrid-4-yl)-N-propyl]benzofurancarboxamide, 
2-acetyU7-methoxy-4-A^(2-chlorophenyl)benzofiirancarboxamide, 
2-acetyl-7-mcthoxy-4-A^(2.6.dimethylphenyl)benzofurancarboxamide, 
2-acetyl-7-methoxy-4*A(-(4-methoxyphenyl)benzofvirancarboxamide, 

30 2-acetyI-7-mcthoxy-4-A/'.(3-bromo-5-methy!pyTid-2-yl)benzofurancarboxanude, 
2-acetyl-7-methoxy-4-.A/'-(3-methylphenyl)biMizofijrancarboxaniide. 
2-acetyl-7-methoxy-4*A^(3,S-dichloropyrid*2-yl)benzofurancarboxamide, 
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2-acetyl-7-methoxy-^i\K2*inethylphenyI)benzoairancarboxami^ 
2-acctyl-7-methoJ^-4-Ar-(4-incthoxy-2-mcthylphenyl)bera^ 
2-acetyI-7-methoxy*4-J^^-(pyri^udin-4-y^^^ 
2-acetyI-7-methoxy-4-A/^2-trifluoromethylphenyl)beiuofurw 
2-accty^7-methoxy-4-^^-[2-(piperidin•l-y^)phenyl]beI^ 
2^acetyU7-metho3c/-4-jV'-(3*chloropyrid-4-yl)benzoiu 
2-acetyl-7Hnethoxy-4-i\r-(2*trifluoromethoxyphenyl)benzofuran 
2-acet^-7-methoxy-4-^-(2*ethylphenyl)benzofurancarboxanude, 
2-acetyI-7-^nelhoxy-4-;V.(2-biphenyI)benzofurancarboxamide, 
2-acetyl-7*methoxy-4-M<3-methylpyrid-2-yl)beiizofui^carb 
2-^yl-7.methoxy-4-M(2-chloropyridO-yI)beii2ofurancarboxamde, 
2-acetyl-7-iiieUioxy-4-A^<2-methoxyphenyl)benzofurancarboxafTude, 
2-acetyl-7-methoxy-^VV^(2-chloropyrid-3-yl)benzofui^carb^ 
2-acetyI-7-methoxy<4-M<2-diloro-6-methyIphenyl)benzofurancarboxam 
2-(l-hydroxycthyl).7-inethoxy.4-Ar.(3,5-dichloropyrid-4-yI)bcnzofuran- 
carboxamide, 

2-(3-pyrid-3-yl.l-oxopropyl)-7-fnethoxy-4-A^-(3,5-dichIoropyrid-4- 
^)benzDfiirancarboxainide, 

2-(l-benzyloxyimino)ethyl-7-mcthoxy-4-JNr-(3.5«dichloropyrid-4. 
yl)beiizofunincarboxa]nide, 

2-cthyl-7-methoxy-4-M(3-caiboxyphenyl)ben2ofurancarboxamide, 
2-ethyi*7-methDxy-4*A^(4-carboxyphenyl)benzofurancarboxami and 
2-[l-(2,2-DimethyIpropyl)]-7-methoxy.4-Ar-(3,5-dichloropyrid-4- 
yObenzofiirancarboxamide. 

19. A compound of any preceding claim, in the form of an enantiomer or mixture of 
enantiomers. 

20. A phannaceutical composition for then^eutic use comprising a compound of any 
preceding claim and a phannaceutically-acceptable carrier or excipient 

21. Use of a compound of any of daims 1 to 1 9, for the manufacture of a medicament 
for use in the treatment of a disease state capable of being modulated by inhibition of 
phosphodiesterase IV or Tumour Necrosis Faaor. 
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22. The use of claim 21, wherein the disease state is a pathological condition 
associated with a fiinction of phosphodiesterase IV, eosinophil accumulation or a function 
of the eonnophil. 

23. The use of claim 22, wherein the pathological condition is selected from asthma, 
5 chronic bronchitis; chrome obstructive airways disease, atopic dermatitis, urticaria, alleigic 

rhinitis, allei;^c conjunctivitis, vernal conjunctivitis, inflammation of the eye, allerpc 
responses in the eye, eosinophilic granuloma, psoriasis rheumatoid arthritis, gouty arthritis 
and other arthritic conctidons, ulcerative colitis, Crohn's disease, adult respiratory distress 
syndrome, diabetes ins^ulus, keratosis, atopic eczema, atopic dermatitis, cerebral senility, 
10 multi-infiuct dementia, senile dementia, memory impairment associated with Parkinson's 
disease, depression, cardiac arrest, stroke and intermittent claudication. 

24. The use of claim 22, wherein the pathological condition is selected from chronic 
broncltttis, allergic riiinitis and adult respiratory distress syndrome. 

25. The use of claim 21, wherein the disease state is capable of being modulated by 
IS TNF inhibition. 

26. The use of claim 25, wherein the disease state is an inflammatory disease or 
autoimmune disease. 

27. The use of daim 26, wherein the disease state is selected from joint inflammation, 
arthritis, rheumatoid arthritis, rheumatoid spondylitis and osteoarthritis, sepsis, septic 

20 shocks endotoxic shock, gram negative sepsis, toxic shock syndrome, acute respiratory 
distress qrndrome, cerebral nudaria, chronic pulmonary inflammatory disease, pulmonary 
sarcoidosis, asthma, bone resorption diseases, reperfiision injury, graft vs host reaction, 
allograft rejection, malaria, myalgias, HIV, AIDS, ARC, cachexia, Crohn's disease, 
ulcerative colitis, pyresis, systemic lupus erythematosus, multiple sclmsis, type 1 diabetes 

25 mellitus, psoriasis, Bechet's disease, anaphylactoid purpura nephritis, chronic 
glomerulonephritis, inflamnuitory bowd disease and leukaemia. 

28. The use of claim 22 or cl^m 25, wherdn the pathological condition or disease 
state is asthma. 

29. The use of claim 27, wherein the disease state is acute respiratory distress 
30 syndrome, pulmonary inflammatory disease or pulmonary sarcoidosis. 

30. The use of claim 27, wherein the disease state is joint inflammation. 
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31. Theuseof daiin22 or ciaim 25, wheran the disease state is a disease or cfisorder 
of the brain, sudi as brain trauma, stroke, ischaemia, Huntingdon's disease or tardive 
dyskinesia. 

32. The use of claim 25, wherein the disease state is a yeast or fungal infection. 

5 33. Use ofacompound of any of claims 1 to 19, for the manufacture of a medicament 
for use in gastroprotection. 

34. Use of a compound of any of daims 1 to 1 9, for the manu&cture of a medicament 
for use as an analgesic, anti-tussive or anti*hyperalgesic in the treatment of neurogenic 
inflammatory disease associated with irritation and pain. 
10 35. Use of a compound of any of daims 1 to 19, in coadnunistration with another drug 
such as a bronchodilator, steroid or xanthine, for asthma therapy. 
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